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FOREWORD 

This  publication  vas  prepared  under  contract 
by  the  UNITED  STATES  JOINT  PUBLICATIONS  RE¬ 
SEARCH  SERVICE,  a  federal  government  organi¬ 
zation  established  to  service  the  translation 
and  research  needs  of  the  various  government 
departments. 
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SELECTED  MILITARY  INFORMATION 
ON  EASTERN  EUROPE  (12) 


This  is  a  series  publication  containing  translations  of  items 
of  military  interest  from  various  publications  of  the  Eastern  European 
countries#  This  report  contains  translations  on  the  subjects  listed 
in  the  table  of  .contents,  arranged  alphabetically  by  country. 
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BULGARIA 


JURISDICTION  OF  THE  MILITARY  COURTS 
IN  BULGARIA • 


[Following  is  the  translation  6f  an  article  by  Podpolkovnik 
St*  Kunchev  and' Mayor  B»-  Yotov  in  Sotsiallstiohesko  Pravo  • 
{Socialist  Lair),  Ho.  9,  Sofia.*  November  ‘I960,  pages  45-*53j 


I.  In  compliance  with  &nd  as  a  follow-up  of  the  provision 
of  Article  59  of  the  Constitution  of  the  People*s  Republic 
of  Bulgaria,  the  Lew  on  tbe  Organization  of  the  Courts  pro¬ 
vide  for  the  existence  of  general  as  well  as  special  courts. 
The  amendment  to  Article  2  of  the  same  law,  of  1  January 
1957*  abolished  the  then  existent  special  courts— the  trans¬ 
portation  court  and  the  mil it ary  court  at  the  Ministry  of 
Internal  Affairs— and  left  only  the  military  courts  [as 
special  courts].  The  cases  handled  by  the  transportation 
court  were  put  under  the  jurisdication  of  the  regular  courts, 
while  those  handled  by  the  military  court  at  the  Ministry 
of? Internal  Affairs  were  put  under  the  jurisdication  of  the 
military  courts.  ■  ■ 

The  military  courts,  whose  existence  is  Justified  by  the 
special  character,  organization,  and  discipline  of  the  Armed 
Forces,  are  part  of  the  unified  court  system  of  the  People *s 
Republic  of  Bulgaria.  They  are  based  on  the  same  democra¬ 
tic  princples  as  the  general  courst.  Both  fulfill  the  tasks 
placed  before  the  judiciary  organs— defense  against  criminal 
acts  against  the  socialist  social  structure  established  in 
the  country?  against  the  political,  labor,  and  other  personal 
and  property  rights,  and  the  interests  of  the  citizens?  the 
rights  and - legal  interests  of  the  state  agencies,  enterprises 
and  the  other  public  organizations.  As  special  courts  they 
are,  however,  organs  of  the  judiciary  in  the  Armed  Forces, 
called  to  carry  on  the  struggle  against  criminal  attempts 
to  damage  the  fighting  ability  and  fighting  readiness  of  the 
Army,  and  first  of  all  against  military  crimes. 

The  military  courts  fulfill  these  great  and  responsible 
tasks  not  only  by  way  of  the  compulsory  force  of  punitive 
repression  but  mainly  by  way  of  correction  and  re-education 
of  those  committing  the  crimes,  and  of  noncomplying  members 
of  the  Armed  Forces. 
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The  military  courts  educate  the  members  of  the  Armed  For¬ 
ces  in  a  spirit  of  honest  and  conscientious  fulfillment  of 
military  service,  in  a  spirit  of  selfless  service  to  our 
socialist  fatherland. 


II.  In  compliance  with  the  specific  character  of  the  Armed 
Forces,  our  legislator  has  created,  in  Section  XXIV  of  the 
Code  of  Penal  Procedure,  additional  rules  which  regulate 

the  jurisdication  of  the  military  courts.  The  first  part  of 
the  above-mentioned  section  determines  the  boundaries  of 
the  jurlsdlcation  of  the  special  courts— i.e.,  jurisdiction 
over  cases  withdrawn  from  the  competency  of  the  general 
courts  and  now  suhject  to  the  military  courts. 

The  passing  of  sentences  and  decisions  not  in  compliance 
with  the  hules  of  the  special  jurfsdication  undermines  the 
authority  of  the  judicial  process,  represents  in  substance 
a  violation  of  the  socialist  legality,  and  in  the  last  analy¬ 
sis  affects  the  rights  and  interests  of  the  citizens.  How¬ 
ever,  quite  frequently  the  general  courts— people  *s  or 
okrug— owing  to  an  incorrect  interpretation  of  the  provi¬ 
sions  of  the  special  jurisdiction,  or  to  negligence,  deal 
with  cases  subject  to  the  jurisdiction  of  the  military 
courts.  In  some  instances  the  latter  have  also  dealt  with 
cases  outside  the  boundaries  of  their  competence.  These 
are  sufficient  grounds  to  justify  the  necessity  of  clarify¬ 
ing  the  basic  problems  of  the  jurisdiction  of  the  military 
courts. 

III.  In  determining  the  competency  of  the  military 
courts,  the  legislator  has  been  guided  above  all  by  the  mem¬ 
bership  of  the  wrong-doer  in  the  Armed  Forces— i.e.,  the 
personal  aspect  lies  at  the  basis  Of  their  jurisdiction.. 

According  to  the  provisions  of  Article  29^-j  ff.  of  the 
Code  of  Penal  Procedure,  the  military  courts  have  jurisdic¬ 
tion  first  of  all  over  cases  involving  crimes— military  or 
nonmilitary — of  general  as  well  as  private  character ^  which 
are  committed  bjr  members  of  the  armed  forces  and  volunteers 
( volnonaemni)  during  their  Service  in  the  Armed  Forces,  as 
well  as  by  employees  of  the  Ministry  of  Internal  Affairs 
during  the  time  of  their  service  there 0 

The  Code  of  Penal  Procedure  Includes  within  the  competen¬ 
cy  of  the  military  courts  the  following  cases  as  a  supple¬ 
ment  to  the  above  basic  criterion:  a)  those  involving  crimes 
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committed  by  associates  of  the  subsections  of  the  Ministry  of 
Internal  Affairs  for  reasons  and  in  connection  with  the  ful¬ 
fillment  of  tasks  entrusted  to  them;  b)  those  involving  mi¬ 
litary  crimes  committed  by  reserve  officers  who  have  been 
granted  the  right  to  wear  military  uniform; ; c)  those  involv¬ 
ing  all  crimes  committed  by  civilians  in  complicity  with 
members  of  the  Armed  Forces  or  with  volunteers  and  only  as 
far  as  military  crimes  committed  by  them  in  complicity  with 
the  persons  listed  under  "b"  are  concerned;  and  d)  those 
involving  crimes  of  "nonihforming"  and  “concealment,':,  com-  . 
mitted  by  civilians  in  connection  with  all  crimes  subject  to 
the  Jurisdiction  of  the  military  courts.  .. 

IV*  The  Code  of  Penal  Procedure,  uses  the  terms  "mem¬ 
ber  of  the  Armed  Force,"  "volunteer,"  and  "employee  of  the 
Ministry  of  Internal  Affairs,"  but  it  does  not  define  these 
terms .  The  definition  is  deduced  from  other  legislative 
acts.  "  .  r 

1.  A  member  of  the  Armed  Forces,  according  to  Article  9 
of  the  Law  on  Universal  Military  Service  in  the  People’s 
Republic  of  Bulgaria,  is  a  person  on  ractive  military  duty  in 
the  Armed  Force's  of  the  People’s  Republic  of  Bulgaria  *  Ac¬ 
cording  to  the  same  test ,  such  is  the  service  of  the  gene- : 
raTs,  officers,  the  sargeants  and  master  sergeants  serving 
beyond  the  regular  term  of  duty,  and  all  sergeants,  sol¬ 
diers,  and  trainees  (kursanti)  doing  their:  regular  military 
service.  The  Armed  Forces,  according  to  Article  4  of  the 
same  law,  consist  of  the  People’s  Army  and  the  armed  forces 
at  the  Ministry  of  Internal  Affairs.  Consequently,  the  two 
basic  groups— the  cadre  and  those  doing  their  regular  milita¬ 
ry  service  in  the  Armed  Forces— are  members  of  the  Armed 
Forces.  •.  ..U.-  r::  V- 

The  Set  of  Rules  on  the  officers*,  service  allows  a  devia¬ 
tion  from  the  above  rule,  as  follows:  officers  sent  to  work 
in  civilian  agencies,  such  as  the  Voluntary  Organization  for 
Assistance  in  Defense  (DOSO),  Chair  "22"  at  the  higher  edu¬ 
cational  institutions,  and  elsewhere,  where  they  perform 
tasks  in  accordance  with  their  officers’  titles  and  func¬ 
tions,  are  considered  as  being  on  active  military  duty  and 
have  the  capacity  of  members  of  the  Armed  Forces,  although 
they  do  net  belong  [technically]  to  the  Armed  Forces. 

Members  of  the  Armed  Forces  are  considered  mobilized  re¬ 
serve  from  the  moment  of  the  declaration  of  the  mobilization 
to  the  moment  of  their  discharge  from  military  service  (Ar¬ 
ticle  117  of  the  Law  on  Universal  Military  Service). 
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"Temporary  service  in  the  Armed  Forces’  means  the  period 
from  the  moment  of  enlistment  in  the  Armed  Forces  to  the 
moment  of  discharge*  In  view  of  this,  it  is  of  important 
practical  significance  in  determining  the  jurisdiction  of 
the  military  court  to  define  precisely  the  initial  and  final 
moment  of  service,  and  clarify  the  terms  enlistment  and 
"discharge." 

As  far  as  the  regular  draftees  are  concerned,  their  en¬ 
listment  beings  from  the  day  oj^heir  acceptance  at  a  re- 
bruiting' center,  specified,  by  the  military  district  [Art I 
cie  27  of  the  Law  on  Universal  Military  Service).  They  are 
considered  members  of  the  Armed  Forces  from  this  moment  on, 
although  they  have  not  as  yet  entered' the  barracks^ and  a  e 
not  yet  fulfilling  concrete  obligations  in  connection  with 
their  military  service. 

The  final  moment  of  regular  military  service  is  the  day 
on  which  a  member  of  the  Armed  Forces  receives  s  document 
for  his  discharge  [and  transfer]  into  the  reserves.^  Usual¬ 
ly  the  receipt  of  such  a  document  coincides  with  the  expi¬ 
ration  of  the  term  of  regular  military  service  established 
by  the  Law  on  Universal  Military  Service.;  However,  it  is., 
possible  that  the  moment  of  discharge  may  not  coincide  with 
the  expiration  of  this  term.  Article  2o  °£  the^Law  of  _ni- 
versal  Military  Service  empowers  the  Minister^of  National 
Defense  and  the  Minister  of  Internal  Affairs  to  keep  indivi¬ 
dual  members  on  temporary  military  service  orin  ^ he 

detachments  up  to  three  months  after  the  expiration  of  the 
established  term  in  case  of  necessity. 

The  initial  moment  of  active  military  service  of  the  of¬ 
ficers  begins  on  the  date  of  the  order  of  ^bs  Minister  of. 
National  Defense  or  the  Minister  of  Internal  Affairs  enlist¬ 
ing  them.  The  final  moment  is  the  day  on  which  an  officer 
discharged  by  a  ministerial  order  hands  over  his  functions 
and  is  discharged  by  an  order  from. the  detachment  or  agency 
in  which  he  has  served. 

The  enlistment  of  those  who  serve  beyond  the  regular  term 
of  duty—sergeants  and  master  sergeants  on  active  military 
duty— begins  on  the  day  set  in  the  order  of  the  commander 
of  the  detachment.  The  same  are  discharged  from  military 
service  from  the  momeftt  that  they  hand  over  their  functions, 
which  may  be  20  to  30  days  after  the  date  of  the  discharge 
order. 
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We  must  point  out  that:  some  of  the  general  courts  incor¬ 
rectly  limit  the  criterion  “term  of  duty”  to  the  time  du¬ 
ring  which  the  member  of  the  Armed  Forces  directly  fulfills 
official  functions.  As  we  pointed  out  above,  the  term 
term  of  duty”  is  much  broader  and  it  determines  in  fact 
the  limits  of  the  period  during  which  a  given  person  has 
•the  capacity  of  a  member  of  the  Armed  Forces,  Consequent¬ 
ly,  the  military  courts  have  jurisdiction  not  only  over 
cases  concerning  crimes  committed  by  members  of  the  Armed 
Forces  during  the  exercise  of  their  official  duties  but 
also  over  those  concerning  crimes  committed  during  rest  pe¬ 
riods,  furloughs*  and  sickleaves,  as  well  as  in  case  of  non¬ 
presentation,  desertion,  commitment  to  a  disciplinary-cor¬ 
rective  unit,  etc,--i.e.,  during  the  period  when  they  have 
the  capacity  of  members  of  the  Armed  Forces,  In  support  of 
this  view,  we  must  also  point  out  that  wherever  the  legis¬ 
lator  has  wished  to  limit  the  jurisdiction  of  the  military 
courts  to  crimes  committed  during  the  fulfillment  of  offi¬ 
cial  duties,  be  mentioned  this  explicitly.  Thus,  Article 
297  of  the  Code  of  Penal  Procedure,  referring  to  associates 
of  the  Ministry  of  Internal  Affairs,  speaks  only  about  crimes 
committed  by  the  latter  "by  reason  of  and  in  the  fulfillment 
of"  tasks  entrusted  to  them. 

The  practice  of  the  military  section  of  the  Supreme  Court 
as  well  as  of  the  military  courts  of  first  instance  includes 
in  the  category  "members  of  the  Armed  Forces*  the  reservists 
called  for  training  and  check-up  courses.  The  reason  for 
this  is  that  during  that  time  they  wear  military  uniforms 
and  have  military  rank,  and  their  entire  activity  is  based 
on  military  regulations  and  on  the  orders  of  the  respective 
command.  These  considerations  are  obviously  correct,  but 
making  the  reservist  equal  during  the  above-mentioned  cour¬ 
ses  to  members  of  the  Armed  Forces  does  not  find  support  in 
any  normative  act.  The  Law  on  Universal  Military  Service 
does  not  contain  any  explicit  provision  from  which  such  a 
conclusion  could  be  deduced.  In  our  opinion,  it  is  nece¬ 
ssary  to  include  in  the  Law  on  Universal  Military -Service, 
de,  lege  ferenda,  a  provision  making  the  reservists  equal 
during  training  and  check-up  activities  to  members  of  the 
military  forces,  as  the  legislator  has  done  with  regard  to 
reservists  at  the  time  of  mobilisation  (Article  118  of  the 
Law  on  Universal.  Military  Service),  '  .  .  ! 

2.  The  definition  of  the  term  "volunteer”  is  given  in 
Article  18  of  the  Law  of  Universal  Military  Service.  These 
are  civilians  serving  in  the  Armed  Forces.  Unlike  the  mem¬ 
bers  of  the  Armed  Forces,  they  do  not  have  military  positions 
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or  military  ranks*  Their  rights  and  obligations  are ' defined 
by  the  Code  of  Labor.  The  tasks  which  they  perform  in  the 
Armed  Forces  may  be  of  an  administrative*  economic,  or  other 
character.  Consequently*  11  volunteers ,f  are  all  workers  ana 
employees  who  are  not  members  of  the  Armed  Forces  but  are 
employed  in  the  detachments  and  offices  of  the  subdivisions 
of  the  Armed  Forces  as  well  as  in  the  various  economic*  coifr- 
mercial*  and  other  enterprises  and  organizations  attached  to 
them*  such  as  maintenance  Service*  public  mess  halls*  and 
others.  \r  '/• ,  -V;  ■ 

4  •  1  '  ’  fj-  * .  * 

Everything  referring  to  the  definition  of  the  term  “tem¬ 
porary  service1’  of  the  members  of  the  Armed  Forces  is  also 
valid  for  the  volunteers,  whereby  the  initial  and  final 
moment  of  their  service  is  determined  by  the  Code  of  Labor. 

3,  Employees  of  the  Ministry  of  Internal  Affairs  are  such 
persons,  civilians  or  those  inuniform,  who  occupy  civil 
service  positions  in  the  subdivisions  of  the  same  agency. 

The  appointment  and  discharge  orders  represent  the  initial 
and  the  final  moments  of  their  service  in  this  capacity. 

As  to  employees  in  the  fire-protection  service  of  the 
People’s  Republic  of  Bulgaria,  not  all  of  them  have  the  ca¬ 
pacity  of  employees  of  the  Ministry  of  Internal  Affairs. 
These  are,  according  to  the  Ukaze  on  the  Fire-Portection 
Service  (PPO)  In  the  People’s  Republic  Bulgaria  (Izvestiya, 
No  66,  1958):  employees  of  the  Fire-Protection  Administra¬ 
tion  at  the  Ministry  of  Internal  Affairs,  those  of  the  fire- 
protection  school,  the  employees  of  the  department  of  fire- 
protection  service  at  the  Okrug  Administrations  of  the  Mini¬ 
stry  of  Internal  Affairs,  and  the  inspectors  of  this  service 
at  the  urban  and  rayon  administrations  of  the  Ministry  of 
Internal  Affairs.  The  civil  service  employees  of  the  fire- 
protection  service  at  the  people’s  councils  and  those  protec¬ 
ting  individual  points  are  not  considered  employees  of  the 
Ministry  of  Internal  Affairs,  because  they  are  appointed 
and  discharged,  as  well  as  managed  by  the  respective  organs 
to  which  they  are  attached,  although  they  have  the  same 
rights  and  obligations  as  the  other  employees  of  the  fire- 
protection  service. 

The  legislator  made  an  exception  from  the  above-mentioned 
rule.  According  to  the  Ukaze  of  the  People’s  Militia  (Iz. - 
vestiya.  No  25,  1955),  the  latter  consists  of  a  general  and 
a  departmental  militia.  The  employees  of  the  departmental 
militia  are  not  on  the  Permanent  payroll  of  the  Ministry 
of  Internal  Affairs  but  are  appointed  in  accordance  with  the 


-  6  - 

OFFICIAL  USE  ONLY 


OFFICIAL  USE  ONLY 


payroll  of  the  enterprises  and  the  objects  they  supervise 
and  are  maintained  by  the  funds  provided  in  the  budgets  of 
the  latter*  Considering,  however,  that  they  are  under  the 
leadership  and  control  of  the  organs  of  the  People *s  Mili¬ 
tia,  and  that  they  have  the  rights  and  obligations  of  the 
employees  of  the  general  militia  within  the  objects  they  Su¬ 
pervise,  the  legislator  has  includ3d  them  in  the  category 
of  “employees  of  the  Ministry  of  Internal  Affairs.*1 

4.  In  their  struggle  against  crime,  the  organs  of  the 
Ministry  of  Internal  Affairs  rely  on  the  help  and  coopera¬ 
tion  of  the  entire  population.  However,  in  order  to  prevent 
and  discover  drime,  in  some  cases  they  entrust  special 
tasks  to  individual  citizens  who  are  not  employees  Of  the 
Ministry  of  Internal  Affairs,  These  are  collaborators  of 
subdivisions  of  the  Ministry  of  Internal  Affairs,  Consi¬ 
dering  that  only  in  the  fulfillment  of  their  entrusted  tasks 
is,  the  activity  of  the  collaborators  directly  connected 
with  the  successful  carrying  out  of  the  undertakings  of  the 
organs  of  the  Ministry  of  Internal  Affairs  in  the  struggle 
against  crime,  the  legislator  found  it  advisable  to  make 
them  responsible  to  the  military  for  crimes  committed  only 
in  connection  With  and  for  reasons  of  the  fulfillment  of 
their  entrusted  tasks, 

5.  Some  officers  may  be  permitted  by  ministerial  order 
to  wear  military  uniform  after  their  discharge  and  transfer 
into  the  reserves.  This  creates  certain  rights  and  obliga¬ 
tions  which  equate  them  to  the  officers  on  active  duty  as 
far  as  the  wearing  of  uniform  is  concerned.  For  this  rea¬ 
son,  cases  concerning  military  crimes  committed  by,  those 
persons  in  connection  with  wearing  amilitary  uniform  are 
within  the  competency  of  the  military  courts. 

V.  The  numerical  strength  of  Our  Armed  Forces  is  relati¬ 
vely  small.  It  is  limited  not  only  by  the  special  clauses 
of  the  Paris  Peace  Treaty  of  1947  but  most  of  all  by  the 
manifold  reductions  carried  out  by  the  people *s  government 
aimed  at  lessening  the  international  tension  and  consoli¬ 
dating  peace.  Therefore,  some  of  the  young  people  cannot 
have  their  regular  military  service  in  the  Armed  Forces. 

They  perform  their  military  duty  in  the  Labor  Service. 

They,  as  well  as  the  cadre— officers  and  sergeants  of  the 
subdivisions  of  the  Chief  Administration  of  Labor  Service 
(GUTP)--are  not  members  of  the  Armed  Forces .  in  the  meaning 
of  Article  9  of  the  Law  on  Universal  Military  Service.  . •  Con¬ 
sidering,  however,  that  the  discipline  and  internal  order  in 
the  subdivision  of  the  Chief  Administration  of  the  Labor 
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Service  are  regulated  by  the  basic  military  statutes,  the., 
legislator.  by  special  ukaze  ( Izvestiya,  No  2o,  i 951 
eatiated  the  members  of  the  Labor  Service  with  the  members 
of"the  firraed^Foroes  only  with  regard  to  their  criminal  acts. 
Bv  an  explicit  provision,  contained  in  Article  1,  paragrapn 

2yo?  thesaSe  Maze,  casSs  concerning  crimes  committed^  •• 

the  entire  personnel  of  the  Shief  Administration,  f 
Service  (labor  servicemen,  officers^  sergeants,  and  vl_ 

teers)  were  transferred  to  the  competency  of  the 
courts.  Unfortunately*  the  Code  of  Penal  Prooediire,^as  a 
more  recent  legislative  act ^  did  not  include  the  p*  i 

Sons  of  that  ukaze.  She  latter,  which  regulates  special 
jurisdiction,  refers  to  the  VSZ  [not .identified],  wc  a 
been  renealed.  In  our  opinion,  it  is .necessary  to  mcxu 
in  Section  XXIV  of  the [Code  of  Penal  .Procedure  a  separate 
provision  repeating  the  meaning  of  the  quoted  ukaze. 

VI.  The  members  of  the  Armed  Forces  and  ^hevolunteers 
may  commit  several  acts  which  represent  a  con^™ous,  2Lt 
complex  crime.  The  characteristic^  leaf 

they  are  not  commited  at  one  time  but  over  a  “?fe.  ?];. less 
extended  period  of  time.  This  makes  it  possible  that  ^ 
these  crimes:  l)  are  begun  by  the  person  before  he  entered 
the  service  and  are  completed  after  he  has  become  a  membe 
of  the  military  forces  (or  volunteer) ;  2)  ®?e^®g^g^dwhea 
completed  while  he  is  in  the  servicer  anti  3)  are  k^n  when 
he  is  in  the  service  and  completed  after  he  is  discharged. 

The  question  arises  as  to  which  court  will  have  |™^dicti 
over  such  crimes.  As  to  the  second  hypothesis.  Articles  29^, 
ff!  of  the  Code  of  Penal  Procedure  give  a  categorical  answer. 

the  military  court  is  the  competent' one‘  C?d®  ?irst  and 

Procedure  has  no  indication  as  to  the  anser  to  the  first  ana 

thir  hypotheses.  However,  judicial,  practice  aaJdthe 

a  criterion  analogous  to  the  provision  of  Article  20  of  t 
Code  of  Penal  Procedure,  which  regulates  the  rules  on  local 
•Jurisdiction.  Cases  concerning  continuous,  continuing,  ana 

complex  crimes  are  subject  to  fch\^rJ;!d1iction1^p^eJ^u 
that  is  competent  to  deal  with  acts  which  complete  a  given 
SSLt  It  follows  logically  that  under  the  first  hypothesis 
the  military  court  is  the  competent  one,  while _undert he 
third  hypothesis  it  is  the  regular  court.  Confirming  the 
practice  of  the  first-instance  courts,  the  Supreme  Court, 
Third  Penal  Section,  supported  this  interpretation  in  ito 
narree  No  28  of  17  June  1953.  This  viewpoint,  is  clearly 
expressed  in  Decree  No  l6  of  i960  by  the  Sofia  Military _ 
Court  concerning  case  No  16,  i960.  After  having  established 
that  a  person  committed  seven  acts  constituting  a  continuing 
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crime  according  to  Article  193  of  the  Penal  Code,  the  first 
four  committed  by  Mm  as  a  member  of  the  Armed  Forces,  and 
the  latter  three  as  a  civilian,  the  military  court  dismissed 
the  case  and  referred  it  to  the  jurisdiction  of  the  people’s 

court.  V:  v-  •"  '  ::  •  •'  .i1-- 

VII,  In  order  to  carry  out  successfully  the  struggle 
against  criminal' acts  against  the  interests  of  the  Armed 
Forces,  the  legislator  has  transferred  to  the  furisdlction 
of  the  military  courts  cases  that  concern  crimes  committed 
by  civilians  in  complicity  with  members  of  the  Armed  Forces 
and  volunteers,  as  well  as  in  case  of  .concealment  and  non¬ 
informing  by  civilians  of  crimes  subject  to  the  jurisdic¬ 
tion’  of  military  courts.  Judicial  practice  offers  cases 
where  criminal  prosecution  against  members  of  the  Armed  For¬ 
ces  or  volunteers  have  been  dismissed— for  example,  on  the 
basis  of  Article  6,  letter  "a"  or  ”en  of  the  Code  of  Penal 
Procedure,  Article  128  of  the  same.  Article  7  or  11  of  the 
Penal  Code,  or  because  consent  to  proceed  was  not  given  by 
the  respective  commander  who  had  assumed  that  the  case  in¬ 
volved  only  a  disciplinary  violation  by  a  member  of  the  Ar- v 
med  Forces.  If  a  Criminal  prosecution  against  a  civilian 
is  not  dismissed,  which  court  will  be  competent  to  deal  with 
the  case?  A  correct  application  of  the  provisions  regula¬ 
ting  the  special  jurisdiction  suggests  that  the  military 
court  is  the  competent  one  in  such  a  case.  The  fact  that 
the  criminal  prosecution  against  a  member  Of  the  Armed 
Forces  or  volunteer  is  dismissed,  does  not  remove  the  com-, 
plicity itself,  etc,  :  It  was  a  legal  category  at  the  time  the 
crime  was  committed  and  the  procedural  rules  are  not  .  in  a 
position  to  remove  it  as  such  ex  post  facto. 

When  it  is  established  during  the  court  proceeding  during 
the  initial  charge  of  complicity,  noninforming,  or  conceal¬ 
ment  by  civilians  in  connection  with  crimes  Under  the  juris¬ 
diction  of  military  courts  that  the  crime  was  committed  only 
by  civilians,  the  case  should  be  dismissed  and  referred  to 
the  jurisdiction  of  the  regular  court.  As  the  Supreme 
Court  Military  Section,  ruled  in  its  Decision  No  113,  1980s 
"In  case  the  first-instance  court  has  assumed  that  the  mem¬ 
bers  of  the  Labor  Service  are  not  at  all  responsible  for 
an  accident  and  only  the  civilians  are  responsible  for  it, 
the  case  with  regard  to  the  same  is  correctly  dismissed  and 
referred  to  the  regular  court.5' 

!  o  "Complicity”  also  presents  other  problems  connected-  with 
special  jurisdiction.  It  is  possible  that  a  crime  committed 

-  9  - 

OFFICIAL  USE  0HLY 


OFFICIAL  USE  ONLY 


by  a  civilian  in  complicity  with  a  member  of  the  Armed  For¬ 
ces  or  volunteer  may  be  only  a  part  of  a  continuing  crime 
or  that  his  act  represents  only  one  of  the  elements  of  a 
complex  crime .  In  these  cases*  only  the  civilian  s  par 
of  the  crime  is  committed  in  complicity  with  a  member  of 
the  Armed  Forces  or  volunteer.  Is  the  military  court  compe¬ 
tent  to  deal  with  a  case  also  Involving  the  remaining  cri- 
minal  action  of  the  civilian  as  long  as  the  member  °£. ‘b2e 
Armed  Forces  has  not  taken  part  in  it?  Considering  that  the 
norms  of  procedure  should  in  no  case  hinder  the  correct 
application  of  the  material  iaWj  it  should  be  assumed  that 
the  military  court  is  competent  to  deal  in  toto  with  the 
crime  of  the  civilian  as  long  as  a  member  of  the  Armed 
Forces  or  volunteer  participated  in  ^committing  even  one 
part  of  it.  To  accept  the  opposite  would  mean  in  all  these 
cases  that  the  unity  of  the  crime  would  be  artificially 
split  up. 


VIII,  In  case  more  than  one  crime  is  committed  by  the 
same  person.  Article  23  of  the  Code  of  Penal  Procedure 
rules  that  the  case  should  be  considered  by  the  court  that 
is  competent  to  deal  with  the  most  serious  of  the  crimes. 
It  is  possible  that  a  person  has  committed  several  crimes, 
some  of  them  as  a  civilian  and  others  as  a  member  of  the 
Armed  Forces  or  volunteer.  Do  the  provisions  of  Article^ 
23  of  the  Code  of  Penal  Procedure  apply  in  such  case,  and 
does  it  follow  that  one  court  should  deal  with  all  the 
crimes?  The  answer  con  only  be  negative.  Articel  23  of 
the  Code  of  Penal  Procedure,  as  the  Supreme  Court  Military 
Section,  has  correctly  ruled  in  its  Decreee  No  10  of  195o 
is  applicable  only  in  the  case  of  jurisdictional  concur¬ 
rence  between  the  regular  courts  and  the  special  courts. 


IX,  The  military  court  is  competent  to  deal  jointly  with 
the  criminal  responsibility  of  the  defendants  and  the  civil 
claims  presented  against  them  for  damages  resulting  from 
the  crime.  If  the  criminal  prosecution  is  discontinued  or 
the  civilian  claim  has  not  been  presented  on  time  or  has  not 
been  considered  because  of  Its  complexity,  the  military  •• 
court  is  not  competent  to  deal  independently  with  the  civil 
claim  as  a  separate  claim  procedure.  In  such  cases,  the 
civilian  claim  is  presented  before  the  general  courts. 


X.  Cases  concerning  overdraft  by  the  accounting  workers  of 
the  departments  of  the  Ministry  of  National  Defense,  the 
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Ministry  of  Internal  Affairs,  and  the.  Labor  Service  are 
tested  by  the  military  courts  according  to  Article  299# 
paragraph  2  of  the  TPK  [not  identified].  It  must  be  poin¬ 
ted  out  that  all  overdrafts,  regardless  of  the  official 
position  of  the  accounting  workers  and  other  persons  char¬ 
ged  with  the  Overdraft,  are  treated  by  military  courts  of 
first  instance.  The  reason  for  this  Jurisdiction  is  the 
fact  that  the  department  in  which  the  accounting  worker 
has  worked  is  serviced  by  a  special  court.  Consequently, 
for  a  case  concerning  an  overdraft  to  be  subject  to  the 
Jurisdiction  of  a  military  court,  it  is  necessary  that  the 
defendant  be  employed  during  the  time  of  his  accounting 
activity  in  one  of  the  above-mentioned  departments ,  The 
Supreme  Court,  Military  Section,  holds  the  view  that  the 
military  courts  have  Jurisdiction  over  all  formal  acts  char¬ 
ging1  overdraft  signed  by  the  organs  of  the  departmental 
control  at  the  Ministry  of  National  Defense,  the  Ministry 
of  Internal  Affairs,  and  the  Labor  Service,  regardless  of 
whether  or  not  the  defendant  was  employed  by  any  of  those 
departments  during  the  time  of  the  accounting  period.  In 
our  opinion,  this  view  cannot  be  accepted!  it  leads  to  se¬ 
veral  practical  difficulties  in  dealing  with  and  solving 
cases  of  overdraft.  According  to  the  Supreme  Court,  formal 
acts  charging  overdraft  involved  the  accounting  workers  of 
the  former  "Gorstroy"  and  "Vodstroy”  for  a  period  when 
these  enterprises'  were  riot  part  of  the  Labor  Service  where 
the  formal  acts  have  been  signed  by  the  examiners  of  that 
department,  are  treated  by  military  courts.  Should  one 
look  for  criminal  as  well  as  material  responsibility, then 
the  formal  acts  charging  overdraft  Should  be  sent  to  the 
civil  prosecutor's  office,  since  the  military  prosecutor's 
office  and  the  military  court  are  not  competent  to  look  for 
criminal  responsibility  of  persons  for  a  period  of  time 
during  which  they  were  not  employed  by  the  Labor  Service, 
Should  the  criminal  prosecution  be  discontinued,  however, 
the  formal  act  charging  overdraft  should  be  sent  to  the  mi¬ 
litary  court.  Moreover,  if  third  persons  are  Involved  in 
the  overdraft,  they  will  be  responsible,  according  to  the 
fate  of  the  chief  accounting  workers,  be  it— before  the 
general  courts  or  the  military  courts.  Obviously,  it  is  a 
more  acceptable  and  stable  criterion  to  determine  the  Juris¬ 
diction  over  cases  involving  overdrafts  not  on  the  basis  of 
the  membership  of  the  examiner  in  the  departments  of  the 
Ministry  of  National  Defense,  the  Ministry  of  Internal  Af¬ 
fairs,  or  the  Chief  Administration  of  Labor  Reserves,  but 
on  that  of  the  accountant  worker. 
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XI.  The  military  courts  also  have  jurisdication  over 
cases  instituted  for  purposes  of  rehabilitation,  conditional 
release  before  expiration  of  the  term,  and  .grouping  of  sen- 
tances,  whenever  they  are  competent  to  do  so.  The  military 
courts  deal  with  cases  involving  rehabilitation  in  the  fol¬ 
lowing  instances;  l)  when  they  have  passed  sentences  that 
are  being  appealed;  2)  when  they  have  gx-ouped  sentences 
most  sever  punishment  must  be  imposed  by  a  military_court), 
and  3)  when  the  applicant  is  employed  by  the  Armed  Forces  or 
Labor  Service,  regardless  of  the  court  which  has  passed 
the  sentence.  ..  : 


The  minitary  courts  decree  a  conditional  release  before 
the  expiration  of  the  term  when  they  themselves  have  imposed 
the  sentence  as  well  as  when  they  have  grouped  the  senten¬ 
ces. 


XII,  The  violation  of  the  rules  of  special  jurisdiction 
constitutes  an  absolute  (unconditional)  cause  for  repeal¬ 
ing  the  sentence  (or  decision).  Expressing  the  continuous 
practice  of  the  Supreme  Court  of  the  People js  Republic 
of  Bulgaria,  the  First  Criminal  Section  of  the  same  stres¬ 
ses  In  its  Decision  No  812,  1959:  "The  special  jurisdiction 
has  been  violated. . .and  it  Is  of  a  public  character.  The 
violation  is  particularly  essential  when  the  sentence  snu 
the  decision  cannot  have  the  force  and  significance  of  acts 
consonant  with  the  law  and  must  therefore  be  invalidated 
(see  also  Prof  St.  Pavlov,  Penal  Procedure  of  the  Peop.le^ 
Republic  of  Bulgaria,  Sofia,  1959,  pages  240  and  B5J), 
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■  SUPREMACY  IN  THE  AIR:  : 

CHARACTERISTICS  OF  MODERN  MEANS  OF  AIR 

...  V  ••••  •.  ATTACK 

[Following  is  the  translation  of  an  article  by 

PoiMlkownik  Nawigator  Magister  Cz.  Ga^ajek  in 

Wofekowv  Przeglad  Lotniczy  (Military  Aviation 

Review),  Vol  XIV,  No  4,  Warsaw,  April  1961, 
pages  9-17.] 

The  increased  importance  And  ccaaplications  of  the  problem 
of  air  supremacy  in  the  present  day  has  been  influenced  by  the 
following  basic  factors:  .  .T. 

(1)  The  thoretical  unlimited  growth  in  the  effectiveness 
of  means  of  destruction. 

(2)  A  wide  adaptation  of  pilotless  means  of  air  attack, 

(3)  A  manifold  improvement  of  the  fighting  characteristics 
of  the  modern  piloted  airplanes. 

The  drama  played  out  in  August  19^5  in  the  Japanese  cities 
of  Hiroshima  and  Nagasaki  constituted  a  great,  radical  step  which 
changed  all  previous  views  in  the  field  of  strategy,  operational 
art,  and  tactics.  The  appearance  of  nuclear  weapons  is  the  basic 
factor  which  basically  influences  the  previous  principles  of 
conducting  the  battle  for  air  supremacy. 

The  heaviest  bombs  used  during  World  War  II  weighed  between 
5  and  10  tons.  During  the  greatest  air  attacks,  in  which  a  thousand 
bombers  took  place,  bombs  were  dropped  with  a  combined  weight  of 
about  5,000  tons.  The  first  atomic  bomb  dropped  on  Hiroshima 
had  an  explosive  force  equal  to  20,000  tons  of  TNT.  Thus,  even  at 
the  beginning  of  the  nuclear  epoch  one  bomber  could  drop  a  load 
whose  explosive  force  was  four  times  greater  than  the  explosive 
force  of  conventional  bombs  transported  by  a  thousand  bombers . 

The  first  hydrogen  bomb,  tested  in  March  1954,  released 
explosive  energy  equal  to  20  million  tons  of  TNT  —  a  thousand 
times  more  than  the  Hiroshima  bomb.  Such  bombs  can  destroy  the 
largest  cities.  A  few  such  bombs  dropped  on  the  proper  objects  . 
could  paralyze  the  economic  life  of  a. whole  country,  and  the  radio¬ 
active  fall-out  could  paralyze  the  life  of  the  people. 

The  threat  of  nuclear  weapons  increased  even  more  when 
pilotless  means  of  attack  were  adapted  to  carry  these  weapons. 
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Pilotless  means  of  air  attack  appeared  already  at  the  end 
of  World  War  II  (German  V-l  and  V-2).  However,  technical  faults 
limited  their  use  to  the  destruction  of  large  targets  such  as 
London, 

As  a  result  of  the  further  development  of  the  technics  of 
distant  guidance  and  rockets  after  World  War  II,  the  ground-to- 
ground  class  of  air-attack  weapons,  was  enlarged  by  the  addition 
of  airplane-  and  ballistic  mis  ales,  which  have  different  purposes 
and  different  battle  characteristics. 

Inasmuch  as  airplane-missiles  can  reach  a  speed  close  to 
that  of  speed-of-sound  airplanes  and  can  be  fought  by  these  air= 
planes,  the  ballistic  missiles,  on  the  Other  hand,  can  develop 
speeds  of  up  to  20,000 •km  per  hour  and  cannbt  at  present  be  destroy¬ 
ed  in  the  air  after  being  launched*  The  reach  of  these  missiles 
divides  them  into  tactical-operational  and  intercontinental  ranges 
from  less  than  a  hundred  km  (for  example,  Honest  John),  to  several 
thousand  lea  (Atlas  and  Titan)*  to  even  more  than  ten  thousand 
km  (Soviet  tests  in  the  Pacific  exceeded  12*000  km). 

The  high  degree  of  invulnerability  of  the  launched  missile 
makes  it  possible  to  implement  a  surprise  attack  bn  every  object 
of  the  enemy  without  regard  to  the  strength  and  means  of  anti- 
rocket  defense.-  This  attack  can  be  carried  out  at  any  time  of  year 
or  day  without  regard  to  atmospheric  conditions.  The  rocket-launch¬ 
ing  platforms  are  situated  in  areas  much  smaller  than  those  needed 
for  modern  airplanes.  They  are,  therefore,  easier  to  cover,  dis¬ 
guise,  and  defend.  Furthermore,  the  platforms  for  the  missiles 
of  the  smaller  class  are  highly  maneuverable,  not  to  speak  of  the 
possibilities  of  installing  them  on  ships  and  airplanes.  They 
are  thus  mobile  objects  of  small  dimensions,  hard  to  uncover  and 
locate. 

In  the  face  of  these  unquestionable  fighting  qualities,  the 
rocket  weapon  found  first  place  in  the  aresenal  of  modern  means 
of  battle  and  became  the  chief  means  for  the  delivery  of  the  wea¬ 
pon  of  mass  destruction. 

However,  the  rocket  missiles  without  ground  service  and 
a  planning  and  directing  center  cannot  fulfill  their  task  which  is 
to  hit  a  target. 

The  exactness  of  the  hit  is  a  very  basic  problem  connected 
with  the  adaptation  of  rocket  weapons.  In  this  field  very  good 
results  have  been  achieved  lately.  The  Soviet  rocket  technique 
particularly  has  achieved  unprecedented  precision.  The  degree 
of  accuracy  of  Soviet  rockets  is  less  than  0.15  per  thousand,^ 
df  the  distance  of  the  target  (at  a  distance  of  12,000  km  devia¬ 
tion  from  the  intended  point  was  2  km),  while  Western  sources  net 
long  ago  considered  a  deviation  of  0 ,5^>  of  the  length  of  the  route 
as  very  good. 
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The  problem  of  accuracy  is,  however,  connected  with  the  per¬ 
formance  of  many  complicated  computations  and  with  the  necessity 
of  taking  into  account  many  factors  having  an  influence  on  the  flight 
of  the  rocket.  It  is  necessary  to  possess  exact  geodetic  data,?  l  j- 
to  compute  precisely  the  azimuth  angle,  (taking  into  consideration 
the  rotation  of  the  earth) ,  to  regulate  exactly  the  pull  of  the  ) 

.  pocket  motors  and  the  speed  of  the  misile  before  it  reaches  the  , 
ballistic  track,  and  finally  to  take  into  consideration  changes 
in  the  atmospheric  conditions  (density  and  temperature  of  the  air) 
and  many  of  the  other  factors  which  go  into  computation  of  the 
flight  of  the  missible.  These  technical  difficulties  complicate 
the  use  of  rocket  weapons  in  conditions  of  fast-changing  battle  ■ 
situations j  namely  against  objects  of  small -dimensions,  objects 
insufficiently  recognized  and  located,  and  mobile  objects  which 
change  often  their  position,  •  : 

,  It  is  not  always  possible  to  substitute  .the  need  for  exact 
.  computations  with  an  increase  in  the  explosive  power  of  the  war¬ 
head,  :as  is  being  suggested  by  certain  military  experts.  -The  po¬ 
sition  of  friendly  forces  may  not  permit  this  increase,  or  the  ob¬ 
ject  to  be  attacked  may  not  be  worth  it.  ,i. 

It  is  also  necessary  to  remember  that  the  mechanism  of  the 
rocket  missile  always  xrorks  according  to  a  previously  established 
program  and  is  not  in  a  position  to  react  to  the  unforeseen  si¬ 
tuation.  The  ballistic  missile  cannot  be  returned  from  its  track, 
it  cannot  be  re-aimed  on  other  objects,  or  adapted  to  the  actual 
existing  situation  (for  example,  when  friendly  forces  have  arrived 
on  the  target  area) .  •  V 

These  negative  characteristics  of  rocket  weapons,  which  can 
be  kept  to  a  minimum  under  missile-range  conditions,  may  show  \-il 
up  sharply  in  war  conditions.'  .v:. 

Alongside  the  fast-developing  rocket  weapons,  we  observe 
the  further  development  of  piloted  airplanes.  . 

The  sharp  qualitative  jump  in  the  development  of  aviation 
which  took  place  after  World  War  II  was  a  result  of  equipping  air¬ 
planes  with  jet  motors  and  later,  in  the  beginning  of  the  fifties, 
of  crossing  the  sound  barrier. 

Parallel  with  this  came  a  change  in  the  equipment  and 
armament  of  airplanes.;  •  h  ■ 

The  range  of  modern  war  planes  has  increased  several  times 
over  the .ranges  of  airplanes  at  the  end  of  World  War  II.  For 
example,  the  spped  of  fighter  planes  rose  from  600-700  km/hour 
(Spitfire,  Mustang,  Messerschmitt,  Jak-9»  La-5,  and  others)  to 
1,500-2,500  km/hour  (F-102,  Super  Mystere,  Saab-J-35,  P-1B,  F-104, 
F-105,  and  others),  or  a  three- to  fourfold',  increase.  The?eeiling 
of  these  airplanes  rose  1*2  to  1.5  times  and  is  now  about  S3, 000 
meters.  "  :  f  '■  ■ 
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The  speed  of  bombers  increased  from  400-500  km/hr  to  the 
speed  of  sound  —  1,000-1,100  km/hr  (B-4?,  B-57,  B-5:2»  Vulkan, 
Victor)  s-  and  even  beyond  the  speed  of  sound,  for  example,  the 
B-58  (around  1,500  km/hr.)  The  average  increase  in  speed  here 
is  2-3  times.  At  the  same  time  the  operational  ceiling  of  bombers 
has  also  increased  (to  13-15,000  meters),  and  so  has  the  range 
(to  over  ten  thousand  km  as  in  for  example  the  B-52  to  over  13,000 
km,  not  taking  into,  account  the  possibility  of  midflight  refueling) 

Beside  the  bombers ,  the  fighter  plaiies  were  adapted  for 
carrying  bombs  and  for  attacking  ground  objects;  these  are  the 
so-called  fighter -bombers ,  which  do  not  differ  in  their  ranges 
from  typical  fighter  planes  (for  example,  the  F-100C,  F-105C). 

These  planes  constitute,  because  Of  their  ranges  (particularly 
speed  arid  ceiling),  a  group  of  piloted  means  of  air  attack  With 
the  greatest  battle  possibilities. 

Another  type  of  plane  is  the  light  assault-fighter  designed 
primarily  for  direct  support  of  ground  forces  (Fiat  918),  Which 
can  also  be  used  with  great  success  for  attacking  from  a  low  alti¬ 
tude  airfields  and  other  air  installations  laying  within  reach  of 
its  tactical  radius  of  activity  (around  250  km) . 

The  modern  radiolocative  equipment  of  airplanes  permits 
them  to  be  in  action  in  almost  all  conditions  of  atmosphere  and 
in  any  time  of  year  or  day. 

The  traditional  shooting  armament  of  fighter  planes  is  re¬ 
placed  by  directional  missiles  of  the  air-to-air  class;  this 
greatly  increases  the  fighting  possibilities  of  these  planes  by 
increasing  the  likelihood  of  a  hit  (to  95$  when  firing  three  mis¬ 
siles). 

Instead  of  bombs,  the  bombers,  fighter-bombers ,  and  assault- 
fighters  are  equipped  with  directional  air-to-ground  missiles, 
and  even  (the  bombers)  with  ballistic  missiles  for  ground  objects.' 
All  this  increases  the  possibility  of  successfully  attacking 
ground  objects,  since  the  attack  can  be  carried  out  from  a  great, 
distance  (to  600  km) ;  at  the  same  time  the  safety  of  the  attacking 
planes  is  increased.  Moreover,  almost  all  airplanes  equipped  with  . 
bomber  armament  are  adapted  for  the  transportation  of  weapons  of 
mass  destruction. 

It  is,  therefore,  necessary  to  assert  that  at  the  present 
time  and  for  a  long  time  to  come  piloted  airplanes  and  also  rocket 
weapons  will  continue  to  be  an  important  means  of  air  attack. 

Their  operational  effectiveness  is  assured  by  their  modern  battle 
characteristics. 

Air  Supremacy  under  Pressnt  Conditions 

In  face  of  the  serious  threat  which  the  present  means  Of 
air  attack  create  for  the  fighting  armies  as  well  as  for  the  whole 
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nation,  it  is  not  difficult  to  establish  the  importahce  of  supre¬ 
macy  in  the  air. 

It  is  necessary,  however,  to  examine  in  this  place  the  term 
"air  supremacy"  under  present  conditions.  Can  we  today  speak  of 
winning  air  supremcay  in  battle  Or  of  creating  a  situation  which 
would  minimize  the  thrdat  from  the  air  and  insure  freedom  of 
action  to  one* s  own  armies?  ,  ■ 

IS  it  possible  to  gain  air  supremacy  in  a  limited  region  and 
in  a  limited  period  of  time?  In  what  way  is  it  necessary  to  orga¬ 
nize  and  conduct  the  battle  for  air  supremcay?  These  are  the  basic 
q  uestions  which  present  themselves  in  Connection  with  the  new  con¬ 
ditions.  V  '  ':'({■  ;  ■ 

The  battle  for  air  supremcay  reduces  itself  to  the  destruc¬ 
tion  and  disablement  of  the  enemy's  means  of  air  attack,  as  well 
as  his  means  of  air  defense.  The  means  of  air  attack  constitute 
in  every  situation  a  potential  threat  from  the  air  for  the  armies 
in  the  operational  zone,  as  well  as  for  rear  targets.  They  can 
paralize  and  disorganize  the  battle  operations,  as  well'  as  economic 
activities.  The  enemy's  air  defense  limits  the  freedom  of  action 
of  one's  own  air  force  and  thus  diminishes  the  possibilities  of 
effective  support  from  the  air  for  the  fighting  armies. 

During  World  War  H  the  only  means  of  air  attack  were 
basically  only  airplanes  carrying  conventional  weapons  (we  do  not 
take  into  account  the  rocket  missiles  V-l  and  V-2  and  the  two 
atonic  bombs  used  at  the  end  of  the  War,  since  their  use  did  not 
have  an  influence  on  the  changing  the  views  and  principles  of  con¬ 
ducting  a  battle  for  air  supremaay).  For  this  reason  the  Second 
World  War  could  serve  as  a  starting  basis  for  carrying  out  an  ana¬ 
lysis  of  conducting  a  battle  for  air  supremacy  under  present  con¬ 
ditions. 

We  can  state  in  general  that  the  battle  for  air  supremaay 
was  begun  by  the  Hitlerite  Germans  several  years  before  the  start 
of  World  War  II,  when  they  began  to  increase  the  quality  and  quan¬ 
tity  of  their  air  fleet.  This  superiority  permitted  the  Germans 
(in  addition  to  their  taking  advantage  of  the  element  of  surprise) 
to  gain  from  the  first  day  of  the  war  operational  predominance 
and  strategic  predominance  on  all  fronts  (Poland,  Denmark,  Norway, 
France,  Soviet  Union).  This  predominance  was  achieved  by  destroying 
and  disabling  airfields  by  massive  strikes  on  these  airfields. 

These  strikes  were  so  surprising  and  effective  that  the  sides  ; 
attacked  were  not  in  a  position  to  carry  out  retaliatory  attacks. 

In  this  way,  for  a  long  period  of  time  the  Germans  possessed  undis¬ 
puted  supremacy  in  the  air,  which  was  no  doubt  one  of  the  basic 
factors  of  their  initial  successes  in  the  whole  of  Europe. 

Of  course,  this  supremacy  did  not  completely  exclude  air 
activities  by  the  attacked  side.  This  activity,  however,  was  little 
effective,  limited  only  to  defensive  activities,  and  had  no  effect 
on  the  course  of  ground  operations. 
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At  present,  in  case  of  a  conflict  between  the  two  camps 
would  it  be  possible  to  gain  a  similar  supremacy  in  the  air  during 
the  initial  period  of  the  war?  It  seems  not. 

We  are  inclined  to  express,  such  a  view  by  the  high 
degree  of  mi3.itary  preparedness  of  both  the  means  of  defense 
and  retaliation,  as  wfll  as  by  the  vitality  and  effectiveness 
of  these  means.  ; 

It  is  accepted  (and  this  is  accepted  in  official  views) 
that  in  the  first  surprise  httabk  the  aggressor  will  direct  his 
rockets  and  planes  with  nuclear  cargo  on  the  bases  and  launching 
sites  of  ballistic  missiles i  bn  the  airfields  of  bombers  and  fighter- 
bombers,  on  the  places  where  the  weapons  of  mass  destruction  are 
stored,  and  on  the  targets. in  the  air-defense  system.  [See  Note.] 
(ground-to-air  missile  sites,  sentinels  of  the  radar  system,  com¬ 
manding  posts,  and  others),  counting  on  their  destruction  and  dis¬ 
ablement.  Will  he  succeed  in  this  and  prevent  a  retaliatory 
strike? 

( [Note: ]  The  use  of  the  term  "air  defense”  does  not 
correspond  to  the  demands  which  are  now  put  on  such  defnese.) 

In  order  to  gain  a  greater  element  of  surprise,  the  aggres¬ 
sor  in  the  first  wave  of  the  attack  will  probably  use  ballistic 
missiles.  At  present  there  are  no  ways  of  destroying  them 
in  flight,  but  there  exists  the  possibility  of  their  early  disco¬ 
very  while  they  are  still  inflight,  and  bringing  in  motion  the  re¬ 
taliatory  means,  sending  them  out  in  the  direction  of  the  aggressor 
before  his  missiles  have  reached  their  assigned  goal.  Thus  even 
when  hitting  their  goal,  the  missiles  of  the  aggressor  will  not 
comdetely  fulfill  their  tasks,  for  the  retaliatory  missiles  Will 
already  be  in  the  air  and  they  will  reach  their  assigned  goals  on 
the  territory  of  the  aggressor  only  a  little  later.  In  this  way 
the  "settlement  of  accounts”  will  take  place,  and  both  sides  will 
be  in  similar  situations. 

Even  in  case  the  complicated  system  (radar)  of  distant 
detection  and  warning  is  disappointing  the  retaliatory  strike  will 
Still  take  place  since  first,  since  not  all  attacked  bases  will 
be  effectively  hit,  and  not  all  bases  will  have  been  discovered 
and  located,  especially  when  they  are  dispersed  over  a  wide  area). 
With  manned  bombers  and  pilotless  guided  missiles,  the  possibi¬ 
lities  of  effective  counter  action  are  incomparably  better,  since 
these  can  be  very  effectively  fought  in  the  air  with  modern  air 
defense. 

We  may  draw  from  the  above  the  conclusion  that  the  real 
capacity  of  executing  a  retaliatory  strike  will  make  it  impossible 
for  the  aggressor  to  achieve  any  essential  supremacy  in  the  air 
which  would  be  decisive  for  the  outcome  of  the  war. 
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•i  A  present-day  war  will  not  end  with. one  airplane-rocket 
strike  but  will  be  decided  by  further  operations  in  which  all 
kinds  of  armed  forces  take  place.  Operations  will  take  place  on 
land*  on  sea,  and  in  the  air. 

How  does  the  problem  of  air  supremacy  look  in  the  course 
of  these  operations?  Can  we  speak  of  the  possibility  of  gaining 
supremacy  in  the  air  in  the  course  of  these  operations  and  assure 
this  supremacy  to  the  fighting  amies?  Here  again  the  answer  is 
no.  This  conclusion  is  drawn  from  the  battle  characteristics  of 
modern  means  of  air  attack,  both  pilotless  and  piloted. 

In  World  Wap  II  operational  supremacy,  not  to  speak  of 
tactical  supremacy,  was  achieved  as  a  result  of  pertinent,  deci¬ 
sive  actions  by  all  branches  of  tile  air  force;  these  actions  were 
carried  out  either  in  the  form  of  operations  for  the  purpose  of 
gaining  supremacy  in  the  air,  or  in  the  form  of  great  air  battles 
conducted  by  fighters  (Moscow,  Kursk,  Kuban,,  "Battle  of  England"). 
The  achievement  of  this  supremacy  was  possible  thanks  to  the  de¬ 
struction  and  disablement  of  the  basic  air  forces  of  the  enemy 
in  the  given  region,  at  least  for  the  length  and  width  of  one  opera¬ 
tional  front,  with  the  purpose  of  preventing  the  enmy  from  regene¬ 
rating  his  air  froces  until  the  end  of  the  operation  --  12  to  15 
days.  Besides  the  air  operations  conducted  for  this  purpose  by 
the  front  air  forces,  the  strategic  air  forces  carried  out  attacks 
on  airplane  factories ,  on  air  bases  deep  inside  the  enemy,  and 
on  communications,  thus  isolating  the  zone  of  operational  acti¬ 
vities  from  the  flow  of  fresh  forces.  ,  . 

’  The  experiences  of  the  War  show  that  such  an  elimination 
of  a  limited  area  with  average  dimensions  of  200  by  400  km  and  gain¬ 
ing  and  keeping  air  supremacy  of  its  air  space  for  a  given  period 
of  time  was  possible.  An  advantageous  relationship  of  the  air 
forces  was  achieved  in  this  region;  it  made  possible  the  suc¬ 
cessful  execution. of  their  tasks  by  the  ground  forces,  as  well  as 
by  one's  own  air  forces,  which  could  effectively  support  the  oper¬ 
ations  of  the  ground  forces. 

Under  present  conditions,  even  if  we  assume  that  we  shall 
succeed  in  destroying  the  means  of  attack  of  the  enemy  in  a  simi¬ 
lar  area,  this  will  by  no  means  mean  an  improvement  in  the  rela¬ 
tionship  of  forces;  neither  will  it  assure  freedom  of  action  of 
one's. own  air  forces  in  the  enemy's  terrain. nor  diminish  the  danger 
from  the  air  for  one's  own  forces.  The  enemy  possessing  modern 
means' of  air  attack  oh  adjacent  regions  will  be  in  a  position, 
without  the  need  of  executing  a  maneuver  with  any  implements,  to 
strengthen  at  any  time  the  mcst  exposed  direction  and  execute 
successful  attacks  on  the  armies  without  a  significant  operational 
delay.  It  is  necessary  to  remember  that  previously  tens  or  hun¬ 
dreds  of  airplanes  were  necessary  for  such  a  purpose,  while  today 
this  can  be  accomplished  by  one  rocket  or  one  very  fast  airplane 
with  an  atomic  cargo,  for  which  an  expansion  of  200  by  400  km  does 
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not  constitute  any  obstacle.  Freedom  of  operation  of  the  air  . 
forces  over  the  operational  terrain  of  the  enemy  can  be  effective  y 
hindered  either  by  his  ground  anti-air  means  or  by  his  fighter 
planes  brought  over  from  the  adjacent  area.  •••  . 

From  the  above,  the  conclusion  can  be  drawn  that  it  is  diffi¬ 
cult  to  speak  today  of  gaining  tactical  or  even  operational  Supre¬ 
macy  on  the  previous  scale.  It  is  also  difficult  to  speak  o  li¬ 
mited  operations  with  rockets  or  airplanes  carried  out  for  the  pur¬ 
pose  .of  destroying  or  disabling  the  enemy’s  means  of  air  attack. 

This  battle  must  be  conducted  without  interruption  at  least  for  th 
entire  width  and  length  of  the  whole  theater  of  war  activities, 
with  greater  and  lesser  intensity  (dependent  on  the  operational 
situation),  according  to  a  monolithic  plan  worked  out  at  the  highest 
stage  of  the  supreme  command.  './.'/V  -  ■ 

As  the  previous  considerations  have  shown*  under  present 
condition  the  meaning  of  the  notion  ^supremacy  in  the  air  as 
well  as  the  forms  and  means  of  conducting  battle  to  gain  this 
supremacy  has  changed.  ,  V  .  „ 

Only  an  a  strategic  scale  is  it  possible  to  speak  now  of 

air  supremac3r{  such  a  supremacy  is  achieved  only  When  the  enemy  s 
stocks  of  nuclear  weapons,  his  industrial  plant  producing  these 
weapons,  and  the  means  of  their  delivery  are  destroyed.  Only  ih 
such  a  situation  can  we  say  that  the  enemy,  not  having  any  more 
possibilities  of  regenerating  his  forces,  will  not  be  in  .a  posi¬ 
tion  of  successfully  counteracting  the  land  forces  and  disturb¬ 
ing  the  economic  life  of  the  country.  This  means  that  in  such  a 
case  we  should  possess  air  supremacy,  which  could  simply  be  called 
absolute  supremacy.  Such  a  state  will  practically  mean  the  end  of 
the  war  and  the  capitulation  of  the  enemy. 

In  the  initial  phases  of  the  war  and  in  the  course  of  fur¬ 
ther  military  actions  up  to  the  time  of  gaining  supremacy  on  a 
strategic  scale,  we  can  merely  speak  of  actions  with  the  purpose 
of  destroying  and  disabling  the  enemy’s  means  of  air  attack,  as 
well  as  his  anti-air  and  anti-rocket  defenses. 

It  seems,  then,  that  in  view  of  this  new  auality  it  is 
difficult  to  find  a  term  which  will  agree  more  with  the  basic ^ 
content  of  the  modern  battle  for  achieving  supremacy  in  the  air,. 

The  other  terms  frequently  met  With  like  "preponderance  in  the  air, 
"the  battle  to  improve  the  relations  of  forces"  are  equally  unsuited 
to  describe  this  new  auality,  since  in  both  cases  these  terms  con¬ 
note  a  quantitative  state  which  is  basically  false.  Equally,  the 
term  "initiative  in  the  air,"  connoting  an  initiative  possessed 
exclusively  by  airplanes,  does  not  exhaust  the  factual  content  of 
the  whole  battle  in  which  the  basic  role  is  played  by  rocket  mis¬ 
siles,  which,  after  31,  do  not  "fight"  in  the  air. 

Moreover,  it  is  difficult  to  define  under  present  conditions 
a  situation  about  which  we  could  state  that  it  means  the  posses¬ 
sion  of  "initiative  in  the  air."  It  seems  that  in  the  course  of 
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military  actions,  so  long  as  supremacy  on  a  strategic  scale  is  not 
gained,  it  is  impossible  to  speak  of  sane  intermediate  states  or 
condition  such  as  the  possession  of  supremacy  or  the  initiative 
in  the  air  in  this  or  that  limited  region  or  for  this  or  that 
limited  period  of  time.  It  is  only  possible  to  speak  of  a  constant 
battle  with  the  enemy’s  means  of  air  attack  and  with  the  means 
of  his  anti-air  and  anti-rocket  defenses.  The  purpose  of  this  battle 
is  the  creation  of  such  a  situation  in  which  the  rocket  and  air 
forces  will  manage  to  come  out  of  each  encounter  with  a  stronger 
"blow"  than  that  administered  by  the  enemy  and  paralyze  the  ene¬ 
my’s  means  of  air  attack  to  such  a  degree  as  to  make  it  possible 
for  one’s  own  forces  to  successfully  develop  military  operations 
and  for  the  country  to  pursue  economic  activities. 

This  battle,  in  view  of  its  importance  and  continuity,  is 
not  a  separate  task  of  limited  forces  and  means,  but  is  a  basic, 
organic  part  of  the  battle  conducted  by  all  the  armed  forces. 

This  battle  vail  be  conducted  both  in  the  form  of  large,  specially 
organized  operations  by  rocket  and  air  forces  and  in  the  form  of 
military  operations  conducted  by  particular  units  and  by  combi¬ 
nations  of  all  kinds  of  armed  forces. 

This  battle  will  embrace:  .  . 

1)  Blows  of  rocket  forces  and  air  forces  against  the 
enemy’s  means  of  air  attack  and  against  his  mass-destruction 
weapons,  as  well  as  against  his  means  of  anti-air  and  anti-rocket 
defense, 

2)  Anti-air  and  anti-rocket  defense  of  one’s  own  forces  on 
the  front  and  in  areas  of  the  country. 

3)  Operations  of  paratroopers  against  the  enemy’s  means  of 
air  attack  and  against  the  objects  of  his  anti-rocket  defense. 

4)  Radioelectronic  counteraction. 

5)  Air  and  radioelectronic  reconnaissance. 

6)  Disguised  operations,  as  well  as  a  number  of  other  under¬ 
takings  connected  with  passive  defense  against  weapons  of  mass 
destruction. 

Operations  for  the  purpose  of  destroying  and  disabling  the 
enemy’s  means  of  air  attack  and  his  means  of  anti- air  and  anti¬ 
rocket  defense  are  indispensable  conditions  for  achieving  absolute 
supremacy  in  the  air  and  for, reaching  the  final  goal  of  the  war  — 
victory. 

CS©:  1885-S/l 
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la  tSiis  article  I  shall  discuss  one  of  the  methods  of  inter¬ 
cepting  air  targets  at  1  m  altitudes  from  a  turn  or  half-turn. 

She  interception  course  is  set  to  the  point  of  outstrip 
(point  of  the  beginning  of  th©  ■tarn  or  hnliWtura) .  This  point 
lies  in  the  plane  of  the  target’s  flight  at  ah  elevation  rela¬ 
tive  to  the  target  which  assures  safety  for  the  execution  of 
the  vertical  maneuver  (turn  or  half-tara).  When  acting  from  duty- 
on  airfield,  the  intercepting  pilot  executes  the  flight  with 
mxtossm  to  the  point  of  beginning  of  the  maneuver.  On 

the  other  hand,  ■when  acting  from  a  patrol  zone,  the  .flight  to  the 
point  of  the  beginning  of -th*  maneuver  is  either  executed  aeeonft. 
log  to  patrol  procedure  or  Ugr  a  procedure  ordered  flews  the  groastt , 
control-S^at  through  'tfes  navigator. 

When  coming  out  <s»  the  computed  point  at  the  begiagjfugf  . 
of  the  maneuver,  the  fighter  pilot  executes  a  vertical  maneuver 
and,  dependent  on  the  tactical  situation,  brings  the  plane  on 
I  the  same  course  as  or  on  the  course  confidently  intersecting  the 
i  flight  course  of  the  target,  assuming  at  the  same  time  a  starting 
I  position  for  the  attack. 


The  psrfoming  of  computations* 

The  course  for  interception  is  computed  by  known  methods* 
that  is,  the  course  is  to  be  marked  to  tte§  point  at  th#  begin¬ 
ning  of  the  maneuver,  lying  to  the  side  of  the  flight  axis  of  the 
target.  However,  the  most  convenient  way  is  to  bring  the  fighter 
out  of  the  maneuver  on  a  course  counter  to  that  of  the  flight  of 
the  target,  somewhat  to  the  side  on  a  distance  equal  to  the  al- 
i  titude  gained  in  the  maneuver  (taking  into  consideration,  however, 
the  position  of  the  sun).  .  ___  .  ^ 


m  outstrip  distance  (Sw),  that  is,  the  distance  between 
the  fighter  and  the  target  at  the  »ment  of + the  begint: ting  of  th 
maneuver,  depends  on  the  speed  of 

time  it' takes  to  execute  the  turn.  Ibis  distance  is  computed  _ 
depending  on  the  angle  at  which  the  fighter  approaches  the  flight 
axis  of  the  target  by  the  following  fomulas* 


1)  For  courses  opposite  to  the  target  or  intersecting 
opposite  the1  target,  at  an  angle  not  greater  than  60.  , 

a)  Without  taking  into  cottstderation  the  delay  time 
in  'giving  and  executing  the  order* 


Graph  1.  Bringing  the  Intercepting  Fighter  to  the  ! 

■  beginning  Point  of  th«>  Maneuver  .  .U  .  ; 

Making  allowance  for .delay  tine  in  giving  and  executing! 
•the  order  j 

_ _ _ _ -Sw  ™  Vp  (t.j  “j"  to)  ~j~  (Vm  ~f~  VJtp  •  :  j 


Zk 


■where* 


V  «  speed  '&£  'the  target*' 

e  '  • 

Y  »  spoad  of  the  fighter  at  raoment  of  bringing  It 
m  in  to  th©  attack j  * 

tp  *  time  taken  to  mak©  the  tumi. 

tQ  •  ss  delay  tiro©  .in  giving  and  executing  tea  order. 

2)  For  courses  intersecting  each  other,  at-an  ang.© 
greater  than  60°  and  less  than  90° »  taking  into  consi&era  i  n 
delay  time  in  giving  and  executing  the  order* 

%  •*  7<s  +  ^  * 

•  •  -Since  the  delay'  will  mount  to  about  three  seconds,  only 
the  time’  for  tee  tarn  is  taken  into  consideration  (tp) . 

Bringing  the  fighter  on  a  flight  cour go 
that  -  of  the  target  at  m  shill®  of  over  45  n*« 

demands  great  precision,  since  tee  possiDilitj  exists  of  or  a 

ing  the  fighter  past  the.  target. 

The  outstrip  distance  is  computed  fo?  ^!e£~flri 

eat  interception  cases  and  tee  following  table  -(Table  1)  has  been 

made ,  (This  table  is  for  tee  Lim-2. } 

Table  1; '  . 


Speed  of  flight  of  the  target  in 
.  km/hour 


nation  500  600  700  800  900  1,000  1,100 

a  seconds  Outstrip  distanoe  in  to 


;  v/ork  of  the  Navigator-Operator  during  the  time  the  Fighter  is 
j  brought  in  for  the  attack. 

Depending  on  the  existing  tactical  situation*  the  fighters 
;  1  may  be  brought  out  either  on  a  coarse  opposite  to  that  of  the  N 
;  target's  flight  of  close  to  it,  or  they  may  be  brought  out  —  to  i 
begin  the  maneuver  —  at  a  point  on  the  line  of  flight  of  the 

In  the  course  of  bringing  in  the  fighter  for  attack,  the 
navigator-operator  informs  the  pilot  of  the  actual  position  of  , 

the  target  saying:  “Target  altitude  —.  course  —.  speed  —  , 

The  bringing-in  for  the  attack  from  a  turn  or  half-turn 
should  be  executed  •while  the  radar  stations  are  working  with 
maximum  revolutions  of  the  anetenna.  . 

About  20  to  30  seconds  before  the  fighter  reaches  the 
computed  point  of  the  beginning  of  the  maneuver,  the  navigator- 
operator  makes  a  decision  as  to  the  character  of  the  maneuver 
:  and  gives  the  preliminary  order:  “Be  ready  for  thfc  turn  (half- 
"~turn)  ‘to  the  right  of  left."  .. 

At  the  moment  when  the  fighter  reaches  the  computed  point 
of  the  beginning  of  the  maneuver,  the  executing  order  is  given:  y 

"Turn  right  (or  left)  1200.“  . 

If  the  operation  of  bringing  in  the  fighter  for  the 
!  attack  is  not  successful  for  some  reason  and  the  pilot,  after 
•  executing  the  maneuver,  has  not  sighted  the  target,  he  should 
j  continue  to  bring  in  the  fighter  for  the  attack  in  the  hori- 
I  zontal  plane  by  one  of  the  known  methods* 

j  Actions  of  the  Pilot  During  the  Overtaking  Flight. 

Overtaking  from  the  turn  or  half- turn  does  not  require 
a  special  retraining  of  the  pilots,  it  is  only  necessary  to 
*  have  mastered  the  dynamics  of  overtaking  and  to  have  mastered 
the  technique  of  flying  in  pairs  (if  two  fighters  are  simul¬ 
taneously  brought  in  on  the  target).  , 

i  The  battle  grouping  of  the  pair  can  be  either  compact  or 

I  loose,  depending  on  the  method  of  executing  the  turn.  Basi¬ 
cally,  the  turn  is  executed  in  close  formation.  If  the  pair 
makes  the  turn  successively,  it  then  takes  place  in  open  forma¬ 
tion  (distance  in  the  pair  on  the  order  of  100  meters  and  an  Inter¬ 
val  of  30-50  meters.  .  .  .  . 

It  is  necessary  to  point  out  that  it  is  easiest  to  have 

the  fighters  in  the  pair  make  the  turn  in  succession. 
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The  flight  for  overtaking  the  target  ts  executed  at  the 
ordered  altitude  and  with  the  same  definite  Instruaent  speed^as 
that  used  for  making  the  tom,  Tb.e  speeds  used  In  bringing  ^  * 
fighter  into  the  tarn  are  rigidly  connected  and  are  dependent 

”?Jn of  tto  ft**.  a'*** 
admissible  altitude  for  bringing  it  in.  for the  -torn  and  a  maximal 
admissible  instrument  speed  have  been  adopted  (for  exjfiple»  _ 
in  the  adopted  assumptions  in  table  2  they  are  relatively  3,50 

"8terS  35S-50 ^SiuSr^Ur;  ready  for  the  turn  (half, 

tom)  to  left  (or  right)  the  pilots  should  strengthen  their  . 

©bjorvat&on.^  nmmt  of  receiving  the  order  (for  example): 

«'Tum  left  (or  right)  120° »B  the  leading  pilot,  with  smooth 
coordinated  movements .  of  the  steering  apparatus,  brings  the 
SS  into  th©  turn,  looking  at  the  same  time  for  the  target, _ 
^mediately  after  the  leading  pilot,  the  follower  pilot  ®f^tss 
the  turn.  Th©  turn  is  accomplished  vithoac  an  angle  of  ele  a- 
tion.  the  nose  of  th©  plane  being  smoothly  tamed  down.  If  the 
pilot  should  glimpse  the  target  daring  the  tarn  exactly  on  th©. 
opposite  course  and  the  target  is  shiMed  by  the  fuselag-  o 
fighter,  then  the  slowlng-down  of  the  turning  process  should  be 
delayed  until  the  target  has  passed. 


Boginning  point 
of  the  maneuver 


X’if  |  i.|j 

II  hi  il! 


Course  of  turn 


! 


isr 


G^aph  2*  Exocutten  of .  interception  from  vertical  turn 
0R  opposite  intersecting  courses,  • 
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It  Is  possible  to  execute  such  a  maneuver  on  the  turning 
course  within  the  briagin-in  speeds  for  glT®a  pl^  es 
speeds  should*  kMWf  be  not  greater  than  500-550  kra/hour. 
lies®  speeds  should  assure  fra©  steering  of  the  plane  at  ©acii  a 

neat  of"  the  turning  course.  ■  :  +,  wft  should 

■  Oh  altitudes  under  5,500  meters ,  only  those  pi^ts  god 

sxeeute  the  tuna  -who  have  a  very  good  mastery  of  the  piloting 
^  of  aaAnt 

typo  of  plans,  the  speoa,  and  ths  altit-idsat  the  oonentos 
gjTtoa  torn,  can  be  eem  In  table  2  (toe  data  In  tola  table  aw. 

given  fg  toe  not  «*  target  while  waking  toe  turn, 

then  the  turn  is  executed  normally »  end  the  fighter  le  to? 

out  on  the  necessary'"  course  and  altitude.  At  the  aSitade  500 
tag  out  of  turn,  the  pilot  reports s  "Course  27 0®*  altitude  500 

metaru*Tfa£  execration  of  interception  from  a  half-turn  takes  pla°® 

;  when  the  fighters,  at  the  ament  of  reaching  tfee_eompAted^outstrip- 
point,  have  deviated  greatly  from  the 

mrnimr,  a  deviation  larger  than  the  altituo.®  to  be  lost  during 

th<9  this  ease,  the  navigator-operator,  depending  on  the  side 

deviation,  gives  the  orders  "Half-turn  to  right  (or  l®fb). 

The  pilot* s  actions  are  Se  same  tSdS 

differences  the  plane  is  not  brought  to  a  full  turn  ana  znv  arop 

takes  place  not  in  the  course  of  diving  but  on  the  course  of 
the  half-turn  (Graph  3) • 

Table  2 


Altitude  at 
beginning 
of  turn 


Speed 


of 

turn 


LOSS 


of 
Altitude 


Duration 

of 

the  turn 


2,000 

3,000 

4,000 

5,000 

5»ooo 


6,000 

6,000 

6,000 


1,150 

1,400 

1,400 

1,500 

1,500—1,600 

1,900 

1,500-1,700 

1,700-1,800 

2,100-2,400 


8,000 

8,000 

10,000 

10,000 

11,000 


2,500-2,800 

5,000*3,500 

2,700-2,900 

2,900-3,100 

3,200-3,400 


During  interception  from  air  patrol,  the  fighter  is  brought 
out  to  beginning  point  of  the  maneuver  at  large  angles,  close  to 
90°  (Graph  1) ;  it  is  then  better  the  execute  a  half-turn  than  a 

turn. 


.  Side, error 
in  guiding 
the  fighter 
into  the  aansuve 


Starting  point  of  the  maneuver 


Sours©  of 
'turn . 


Course  o: 
half  tun 


Graph  3.  Executing  interception  from  half 
turn  on  opposite  courses# 


Bringing  out  the  fighters  to  a  convenient  position  of  attack 
frm  a  turn  or  half-turn  is  more  advantageous  than  to  bring  thera  out  ; 

a  horizontal  turn  in  horizontal  flight  for  the  follow-  j 

ing  reasons:  ; 


x)  Bringing  out  the  fighters  to  the  beginning  point  of 
the  maneuver  is  considerably  simplified,  and  the  moment  to  give 
the  order  to  execute  the  maneuver  can  be  established  with  great 
accuracy.  This  is  explained  by  the  fact  that,  by  bringing  ou 
the  fighters  to  the  attack  from  a  horizontal  turn  in  horizonta 
flight,  the  beginning  point  of  the  maneuver  is  plotted_to  the 
side  of  the  target *s  line  of  flight  at  a  distance  equal  to  two 
radii  of  the  turn  and  with  an  outstrip  relative  to  the  target 
equal  to  three  radii  Of  the  turn  (graph  4).  : 

With  (T«)  *  900  km/hour,  (V  )  «  900  km/hour,  and  t$) 
at  30°,  the  diameter  of  the  turn  amounts  to  22  km  and  the  linear 
outstrip,  35  km,  „ 

The  navigator-operator  decides  by  eye  the  starting  point 

of  the  maneuver,  , 

When  the  maneuver  is  directed  from  the  ground  command  pint, 
the  navigator-operator  orientates  himself  by  the  line  of  flight 
of  the  target  (B-A ) »  by  the  impulses  of the  target  111  .and  figh¬ 
ter  (C),  and  by  the  point  (A),  lying  on  the  line  of  flight  of  the 
target  (Graph  4), 


Graph  4,  Circle  of  possible  errors  when  bringing  out 
the  intercepting  fighter  to  the  point  of 
beginning  of  the  maneuver. 

Legend 

B-A  —  Line  of  flight  of  target 

R  —  Radius 

C  —  Starting  point  of  maneuver 

Sgyg  ■  Outstrip  distance 


On  tbs  basis  of  Graph  4  it  cart  be  stated  that  ' the  t3lS 

starting  point  of  the  maneuver  Srm  tbs  line  of  flight  of  -he  tar¬ 
get,-  th®  greater  the  possibility  of  errors  in  determining  the  exact 

position  of  the  target.  ■  .  » ■  * 

In  executing  the  interception  from  a, verbal  turn  \na  - 
ton),'  the  distance  from  the  beginning  point  of  the  maneuver  to  the 
line  of  th®  flight  axis  of  the  target  is  basically 
2  km),  and  tbs  above  errors  have  no  practical  meaning.  The  moment 

of  the  beginning  of  the  maneuver  (the  giving  of  the  basis 

guiding  the  fighter  from  a  vertical-  turn,  is  d*twinj4  «»  ™  J? 
of  on®  parameter,  namely,  the  distance  between  two  toptLses  of  the 
target  and  the  fighters  as  a  result,  this  assures  much  g 
accuracy. 

2)  The  overstrip  distance  with  a  target  speed  of  up  to  900 
km/bour  does  not  exceed  the  ©ye ■ visibility  of  the  target  by  the 
fighter  pilot t  this  permits  seeing  the' target  and  at  the  same 
time  executing . the  maneuver  (turn  or  half-turn)  to  get  in-o  posi¬ 
tion  for.  th©  attack. 

For  example,  with  aa  instrument  speed  at  time  of  starting 
the  turn  equal  to  500  km/hour  and  at  aa  altitude  of  5,000  meters, 
the  duration  of  the  turn  will  be  24  seconds.  Using  the  forrauia 
Sjj  «  Vc  .  tp  ,  it  can  be.  computed .  that  the  outstrip  distance  will 

be  6,080  meters*  ' 

As  is  seen  from  the  above,  under  normal  atmospheric  condi¬ 
tions  the  target  is  within  the  eye  visibility  of  the  fighter  pilot. 

3)  me  approach  of  the  fighters  to  the  target  after  the  be¬ 
ginning  of  the  maneuver  will  take  place  after  a  short  time  inter¬ 
val. 


CSOt  1885/2 
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TACTICAL  EMPLOYMENT  .OF  VERTICAL  MANEUVERS  DURING 
■  ,  .  ..  -INTERCEPTION  . 


[Following  is  the  translation  of  an  article  by  ■; 

Pulkownik  Dyplomowany  Pilot  J  •  Czownicki  in 

Wo.iskowy  Przeglad  Lotniczy  (Military  Aviation 

Review),  Vol  XIV,  No  4,  pages  25-27,  Warsaw, 

April  1961,3  7. 

In  an  article  by  Captain  Witek  in  this  issue  of  Wo jskowy 
Przeglad  Lotniczy,  there  is  a  discussion  of  the  method  of  inter¬ 
cepting  targets  at  low  altitude  With  the  employment  of  this  method 
from  the  tactical  side.  As  the  title  of  Captain  Witek* s  article 
suggests ,  this  method  is  suitable  for ...  fighting  low-lying  targets . 

I  agree  with  this,  but  would  like  to  remark  that  the  employment  of 
this  method  could  be  wider. 

The  essence  of  the  method  consists  in  having  a  preponder-  ... 
ance  in  altitude  over  the  enemy  and  of  using  this  preponderance 
for  gaining  in  maneuverability  and  speed  when  the  airplane  is 
brought  in  to  the  position  of  departure  for  the  attack.  The 
extra  altitude  amounts,  so  to  speak,  to  a  reserve  of  speed  for 
the  airplane  and  at  the  same  time  permits  a  fuller  exploitation 
of  its  maneuverability.  This  method  is  convenient  to  apply  in  cases 
when  the  enemy  flies  at  a  high  speed  and  the  fighter  does  not  pes-  , 
sess  a  clear  superiority  over  him  in  this  regard.  This  superio¬ 
rity  can  be  increased  by  employing  interception  from  a  turn  dur¬ 
ing  which  the  fighter  rapidly  increases  his  speed  to  maximum; 
this  makes  the  maneuver  much  more  compact.  Thus  the  essential  ad¬ 
vantage  of  intercepting  from  a  turn  is  the  possibility  of  at¬ 
tacking  rapidly  a  target  flying  at  high  speed  relative  to  which 
the  fighter  does  not  possess  a  clear  superiority  in  speed.  At 
the  same  time,  the  advantage  of  surprise  can  be  used  by  sill- 
fully  bringing  advantage  of  the  overcast.  In  general,  bombers 
cannot  observe  fighters  attacking  f ran  the  side  of  the  sun.  ;  -  ,  , . 

Shortening  the  duration  of  bringing  in  the  fighter  is  de¬ 
pendent  on  diminishing  the  parameters  of  the  fighter  relative  to 
the  target  at  the  moment  of  starting  the  maneuver,,.  With  a  .shorter 
duration  of  the  maneuver,  the  possibility  of  errors  in  bringing  in 
the  fighter  are  diminished,  as  is  the  likelihood  Shat  after 
having  been  brought  in  for  the  attack  the  fighter  will  have  to  over¬ 
take  the  enemy  airplane.  V.  '  ,.. 

The  problem  of  course  arises  of  gaining  superiority  in 
altitude  over  the  target  at  the  time  of  the  brining- in  maneuver. 

This  is  simple  enough  in  cases  when  the  fighter  is  intercepting 
from  "patrol  in  the  air,"  during  which  it  is  convenient  to  patrol 
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at  great  altitudes  (the  flight  time  of  the  fighter  is  teh  in¬ 
creased).  However,  in  cases  of  intercepting  from  "patrol  on 
the  airfield,"  there  are  basically  two  essential  variants  of  the 
situations 

1)  When  there  exists  a  certain  amount  of  freedom  in  selecting 
the  time  of  starting  the  fighters  to  the  area  of  interception. 

This  usually  pertains  to  fighters  acting  in  the  second  throw.  It 
is  then  necessary  in  determining  the  time  of  the  start  to  take  into 
consideration  the  time  needed  to  elevate  the  fighter  to  an  altitude 
higher  by  2,000-3.000  meters  than  that  of  the  flight  of  the  tar¬ 
get; 

2)  .When  (in  extreme  conditions  of  interception)  the  fighters 
are  ordered  up  immediately  after  discovering  the  target  by  radar. 

In  this  case  interception  with  employment  of  the  turning  maneuver 
takes  place  when  nearing  the  attack  area.  The  ccmmander  of  the 
unit  executing  the  interception  must  then  decide  whether  to  come 
nearer  to  the  area  of  attack  or  to  intercept  the  target  in  the 
horizontal  plane. 

Interception  from  a  turn  is  particularly  applicable  when 
fighting  targets  which  are  flying  at  a  low  altitude.  This  permits 
the  convenient  radar  observation  of  the  fighter  by  the  control 
point,  makes  it  easier  for  the  fighter  to  observe  the  target  (by 
visual  means),  and  assures  the  fighter  freer  and  easier  maneuvering 
conditions  than  would  have  been  the  case  had  the  fighter  flown  at 
low  altitudes.  Besides  this,  the  time  of  flight  of  the  fighter 
increases  in  these  condition  (the  use  of  fuel  is  diminished). 

Thus,  the  intercepting  of  air  targets  from  a  turn  has 
in  many  cases  basic  advantages  in  comparison  with  intercepting 
in  the  horizontal  plane.  The  possibility  of  its  application  clear¬ 
ly  depends  to  a  large  degree  on  the  training  of  the  navigator 
operators,  on  the  pilots,  and  on  such  factors  as  atmospheric 
conditions,  time  of  day,  and  the  flight  altitude.  (For  example,  at 
very  great  altitudes  the  employment  of  this  method  is  of  little 
worth).  There  is  also  required  a  minimal  safety  altitude  for  the 
execution  of  such  a  maneuver. 

Considerations  on  employment  of  interception  from  a  turn 
could  become  a  point  of  departure  for  considerations  on  employ¬ 
ment  during  interception  of  the  vertical  maneuver  in  a  wider  sense. 
We  speak  here  of  the  employment  of  such  forms  of  the  vertical  / 
maneuver  as  the  "fighting  twist"  and  the  "twist  on  the  little  hill." 

The  employment  of  these  forms  of  the  vertical  maneuver  con¬ 
nected  with  the  elevated  position  is  applicable  first  of  all  with 
regard  to  modern  fighters  with  faster-than-sound  speed,  which 
possess  a  considerable  superiority  in  speed  over  the  target. 
Employing,  for  example,  the  "fighting  twists,"  a  faster-than-sound 
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fighter  closing  in  on  the  target  on  an  opposite  course  will  come 
out  on  an  attacking  position  very  swiftly.  The  vertical  maneuver 
during  the  ascent  will  permit  one  to  close  in  with  great  speed, 
assuring  at  the  same  time  the  possibility  of  diminishing  speed 
when  the  fighter  comes  out  on  the  attacking  position.  In  addi- 
the  same  naeuver  of  coming  out  on  the  attacking  position  in  combi¬ 
nation  with  the  ascending  twist  is  not  as  diffuse  and  long- 
lasting  as  is  the  case  with  the  twist  in  the  orizontal  plane. 

The  faster-than-sound  fighters  can  employ  the  maneuver  in 
combination  with  ascent  when  attacking  targets  with  less  speed 
(inparticular,  transport  airplanes,  certain  types  of  sea  air¬ 
planes,  and  older  types  of  bombers) .  Moreover,  depending  on 
the  situation,  it  may  even  be  expedient  in  air  battle  to  employ 
this  method  while  attacking  targets  with  equivalent  speed,  as  in 
using  the  advantage  of  surpise,  employing  barrage  fire,  and  so 
forth. 

The  employment  of  the  vertical  maneuver  whfe  intercept¬ 
ing  targets  is  naturally  putting  definite  demands  on  the  com  - 
manders  of  the  units,  navigatbrs-operators,  and  the  personnel  fly¬ 
ing  the  fighters.  Mastery  of  this  method  does  not  present  special 
difficulties,  for  it  demands  only  the  appropriate  computations  and 
training,  and  the  cooperation  of  the  navigators-operators  with  the 
pilots  executing  the  interception. 
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arm  mmm&s&B  be  wo  or 

KOBE  PUSES  .  :■  :"‘- 


[Following  is  th®  tremlatijssi  of  an  actiol®  *7 
Su&tea.  Pilot  J*  Eybieki  in 

(RlilUiy  Aviatloa  RcviewJV  Y®3, 

Eel^  slarsaw,  April  19&1  pages 


SSnultaaecus  area  photography  from  two  er  aorupWs 
©emits,  in  a  very  short  time,  one  to  take  p&ctures  of  a  rela¬ 
tively  large  area.  It  requires,  however,  preparation  of  th®  ®r®w 
to  flyths  required  area  in  fomstlda  aad  tb«  taking  ©fall  kinds 
of  pictures  (atrip  pictures,  stereoscopiQ  pic  tares,  am  area 

^  Ihere  are  known  two  methods  ef .  photographing  an  area  frsm 
two  or  more  planes*  individual  strip  jfeotsfm^sing,  gd  iad^» 
vidtaal  area  photographing  ^peeed  ef  twc  or  three  strf.ps. 

Fnotographing  with  these  methods  gives  s&tisfactory^remlts 
only  then  when  the  crews  have  mastered  a^eavers  for  tak^g  ttieir 
^aee  2n  the  fematica  and’ when  the  established  cenditionsfor 

the  f11^*  f^jvof^the  methods  mentioned  above  is  quite  simple. 

It  was  wifely  applied  in  the  years  t$&6-52  with  plst©»  P3-*?®8  ' 
and  K^i  good  results.  Wis  method  is  at  present  diso^timct?., 
Photographing  f ran  two  or  more  planes  by  ^ing  individual 
strip  pictures  fees  not  represent  great  difficulties.  tfelb-trained 
(grows  Caaperfom  this  kind  of  photography  vdbhcmtspes^  pre¬ 
liminary  preparations,  since  the  computations  and  technique  do 

not  differ  from  strip  photographing  b7°£®  «*•*?_  .  -  ^ 

tm*  method  ef  photcgtsphy  oould  be  carried  out  frem  you 

to  1,200  meters  of  altitude  with  a  emem  off  21  cm  £< seal  length, 
or  ff«m  55o  to  2,000  with  a  camera  of  kO  cm  focal  length. 

As  w©  know,  the  width  off  the  terrain  possible  to  include 
ffrm  such  altitudes  is  e&all  enough  when  working  with  one  camera* 
However,  when  using  two  esaoras,  the  included  area  is ims^sod 
by  a  third,  This  is  very  important,  particular-^  ®s 

It  is  saesess  ary  to  photograph  in  a  single  flight.  ^ 

JanTt®  remember  that  in  many  cases  it  is  impossible  to  eneompass 
tbeobjeet  in  question  with  one  camera.  However  ,^usi^two 
iris,  there  is  a  greater  likelihood  of  snatching  the  given 


object  on  one  flight  in  a  snail  number  of  photographs. 

Ono  of  the  roost  important  problems  In  photographing  areas 
fran  planes  (two  or  more)  is  to  determine  and  maintain  the  pro¬ 
per  distance  between  the  planes.  , 

©is  distance  between  the  lead  plane  and  the  other  planes 
is  computed  from  the  following  fdimOai 

where 

D  »  Sg  »  B  « 

2  ; .  .  ;/  . .  "v  . 

Sz  -  scale  of  the  photograph, 

b  a  width  of  photograph  area, 

2  «  a  number  defining  5$  of  the  area  Covered. 

Distances  between  100  -  450  meters  can  be  maintained  with¬ 
out  great  difficulties  when  the  crews  are  well  trained  in  group 
flights.  One  of  the  best  methods  of  maintaining  the  ability  of 
the  crews  to  keep  the  distance  relative  to  each  other  is  training 
in  the  cabins  on  the  ground.  Lines  can  also  be  drawn  on  the 
mobile  part  of  the  cabin  shield  corresponding  to  the  magnitude 
of  the  leading  plane  on  particular  distances  of  the  flight.  It 
is  necessasy,  however,  to  remember  that  the  leading  plane  should 


Graph  1*  Area  Photographing  by  two  Planes 


Area  photography  by-tfe®  or  mors  planes  taking 

strip  JSSJS «%=«*  ^  ISglgJSL  S*S 
1*  ths  «upt.  «a.r*:?*;  Ss^i^lpS!  Latitude  of 

graphy  consists  of  combing J»e  stalled  camera, 

which  one  plan®  is  equipped  with  this^so  it  is  possible  to 
with  the  method  mentioned  above.  .  +  higher  altitudes*  For 

Photograph  perfectly  objects  fr<ri,  smewhat  hi^er  altitttd 

*—*»•.  f«>  ‘StfiTTa’ Swo  S  -» 

£23$  ±;.F”hs 

can  be  ^otogra^inr^slhgle  area  distance  are 

computed  oMhat  differently  than  distances  for  crews  Photo- 

photographing  an  area  Individually 
is  computed  from  the  fonsulas 


where 


D»  tga.  H*  .' 

(a)  is  the  angle  between  the  perpendicular  and  .  the 
extreme  radius,  and 


(H)  is  the  altitude.  • 

flight  on  a  s^ra-^t  ltoedur^  h  proper  distance  frem  the 

as «r%£  ^S^Ers'k  m 

d«.V  tt.  ba.to  of  ft.  MU. 
■Hum  hy  angle  <x  ■  £i||»&X-  • 


where 


0e64  »  constant 

V  •  speed 

B  «  incline  of  the  plane 

cC  «  angle  of  turn 


After  obtaining  the  time  of  the  turn  by  the  required  angle, 
the  course  to  be  followed  by  the  plane  is  computed  in  order  to 
gain  the  necessary  distance  from  the  leading  plane,  “This  com88 
putatlon  is  done  by  the  following  formula* 

S  ®  P  t 
sin«£- 

where  •■■■  - ;  ■  --  ' .-f: 

P  ®  ■  distance 
ct  *  angle  of  turn 


Subsequently,  it  is  necessary  to.  compute  the  time  needed 
for  passage  of  the  course  (s);  this  is  done  by  dividing  the  re¬ 
sult  obtained  in  the  proceeding  formula  by  the  speed  (in  m/sec)* 

st  a  s~- 

sin  OC 


Having  computed  the  time  necessary  to  pass  the  distance 
($t),  it  is  possible  (after  taking  into  consideration  the  time  ■ 
needed  for  making  the  turn  and  the  time  needed  for  bringing  in 
the  plane  into  the  turn  and  bringing  it  out  of  the  turn)  to  com-  ■ 
pute  the  time  of  flight  on  a  straight  course,.  The  time  of  bring¬ 
ing  in  and  bringing  out  the  plane  from  the  turn  is  indicated  by 
&  t) |  the  time  of  flight  on  a  straight  course  can  then  be  computed 
from  the  formula* 

^ straight  course 


or  after  simplification* 

«A* 

^straight  course 


;  Qv>aph  ••&■■■  Kaneaver  ofv  threepianes-fer-ihe  purpose  of 
|  taking  up  'the  appropriate  distances  from  the 

|  .  .  leading-.  pSLafae#  ■  •  ■  - , _ :  :  ; . _  _ ^ ^ 

Graph  2.  Legend  •■'“•'  - 

OC  —  Angle  of  turn  „  . 

it  —  Tim®  of  bringing  in  and  out  the  plane  from  turn 

t.v  —  Time  of  turn  by  angle  oC  _ 

t?„  —  Time  of  flying  on  straight  course  after  making  outward  turn 

tiP  —  Time  of  turning  on  the  camera 

S  —  Scale  of  the  picture 


After  obtaining  the  time  of  flight  on  a  straight  course, 
it  is  necessary  to  compute  the  time  at  which  the  pilot  of  the 
follow r-plane  should  tarn  on  the  camera,  bringing  the  plane  at  the 
same  time  on  the  working  course. 

The  time  at  which  the  camera  is  to  be  turned  on  is  com¬ 
puted  ibrora  the  formula  i 

t  *  St  *  Ws, 

of  turning  on 


on 

turning  oh  *  <  I)  „  «.  JL-  )  t  V, 
(  sin «  tgoc) 


where t  ■  . 

g  »  passage  time  of  the  follower-plane 

W  .»  .  passage  time  with  provision  for  safe  distance 

The  next  order  of  business  is  the  computation  of  the  area 
of  the  encompassed  terrain.  This  area  is  directly  proportional  to 
the  altitude  and  the  angle  between  the  perpendicular  and  the  ex¬ 
treme  radius  (Graph  3).  v 

me  area  of  the  terrain  encompassed  by  a  single  chew  is 
computed  from  the  formulas  s 

Li  ®  2  B, 

,.  B  «  tg^  .  H  .  .  ..  .  ...  ,  .  . 

Ll.  »  2  (tgV  .  E).  ...  .  . 

for  two  crews,  the  area  of  the  encompassed  terrain  is  '  ' 
increased  by  (1-B)  (|  the  width  of  the  terrain  encompassed  by 
one  ere  if)  j  for  three  crews  it  Is  increased  by  (2-B)i  for  four, 
by  (3-E),  and  so  forth.  In  computing  the  width  of  the  area  en¬ 
compassed  by  two  planes  photographing  an  area  composed  of  six 


k2 


strips  (graph  3),  it  is  necessary  to  remember  that  the  overlap 
between  strips  should  amount  to  5Q$»  This  width  is  compute  row 
the  formulas 

Ig  *  3  (tg  V  .  H). 

The  width  of  the  area  encompassed  by  three  planes  is  com¬ 
puted  from  the  formulas 

L ^  **  4  (tg  •  H). 

Using  these  fomuals,  we  compute  the  width  of  the  area 
encompassed  by  three  planes  assuming,  that  H  3,000,  and  4^46  . 

Lj  ■"4  (tg  46°  .  3,000  meters) 

a  4  (1.01  .  3,000)  *  4  .  3030  *  12120  u. 


As  is  seen  from  the  above  computations ,  three  crews  of 
fighters  during  one  flight  can  photograph  from  un  altitude  of 
3,000  meters  a  terrain  with  the  width  of  12,120  meters?  this  is 
a  very  great  achievement!  with  but  a  small  investment  of  tame# 

Area  photography  from  two  or  more  planes  requires  much 
training  in  individual  area-photographing,  as  well  as  training  _ 
in  accomplishing  the  maneuver  of  taking  up  the  proper  distance  In 
the  formation. 

The  method  of  area  photographing  by  two  to  three  crews  is 
as  follows* 

*  Af.er  going  out  on  the  photographing  course  in  compact 
formation  and" establishing  the  necessary  conditions  of  the 
flight,  the  crows,  on  the  order  of  the  commander,  make  autwarci 
turas  at  an  angle  of  15°  or  30®  (dependent  on  the  altitude)  from 
the  photographing  course,  with  an  incline  of  3°°*  After  making 
the  turn  they  fly  on  a  straight  line,  after  which  they  make  an 
inward  turn  at  the  same  angles  and  on  the  same  incline.  In  this 
way  the  required  distance  is  maintained,  After  receiving  from 


the  leading  pilot  a  report  of  readiness  to  start  photographing, 
the  commander  gives  the  command  to  turn  on  the  cameras,  The  lead- 
in//  pilot  turns  on  the  camera  in  time  (ti) ,  maintaining  the  re¬ 
quired  conditions  of  the  flight.  After  turning  on  the  cameras » 
all  crews  photograph  the  area  individually  in  two  or  three 

strips,  photography  by  four  or  five' planes  does  not  practi¬ 
cally  differ  fro®  the  method  given  above  for  two  or  three  planes* 
The  only  difference  is  that  the  spreading-out  of  the  crews  may 
take  place  either  individually  or  by  pairs  (graphs  k  and 5). 
and  that  the  time  of  flight  for  the  particular  crews  .will  differ, 
depending  on  their  place  in  the  formation.  ......  x 

During  the  time  of  the  spreading-out  operation  (maneuver), 
the  follower-plane  keeps  on  the  straight  course  twice  as  long  as 
the  lead  plane,  after  the  former  has  made  the  outward  tufa. 

For  example,  if  the  lead  plane  of  the  pair  flies  for  (t^yai^-t 

course  *  10  sec),  then  the  follow-plane  flies  tg^^t  course 
*»  20  sec) ,  and  then  comes  out  on  the  course  for  photographing 
(graph  5)* 

The  chief  conditions  for  carrying  out  the  task  using  this 
method  are » 

1)  maintenance  of  the  necessary  conditions  of  flight 

(speed,  altitude,  incline)} 

2)  observance  of  the  computed  time. 

If  these  conditions  are  fulfilled,  the  task  will  be 
successfully  accomplished*  It  is  necessary  to  mention  ‘■bat  the 
crews  who  have  mastered  area  photography  in  pairs  and  in  fiies 
may  undertake  area  photography  in  larger  groups*  Such  photogra¬ 
phy  does  not  basically  differ  from  that  discussed. 


Graph  5.  Spreading  out  of  the  planes  by  pairs  for  the 
purpose  of  taking  up  the  appropriate  distances 
before  photographing. 


CSO:  1885-S/4 
10,135 


OFFICIAL  USE  ONLY 


COSMIC  FLIGHT  EXPERIMENTS  AT  THE  POLISH  MILITARY  INSTITUTE 

OF  AVIATION  MEDICINE.  : 


^Following  is  a  translation  of  the  article  ,rWho  Shall 
Travel  Into  Outer  Space?  by  Tadeusz  Malinowski  in 
Skrzydlata  Polska  (Winged  Poland),  No  12,  Warsaw,  19 
March  196!,  pp  12-13./ 

Is  there  such  a  thing  as  high  altitude  cosmic  sickness?  If  it 
exists,  then  what  are  its  symptoms  and  consequences?  These,  and  other 
questions  concerning  aviation  and  astronautics,  arise  quite  naturally, 
and  assume  tremendous  importance,  when  one  starts  to  consider  a  manned 
flight,  more  specifically,  the  flight  of  a  pilot  at  high  altitudes,  and 
at  speeds  which  exceed  the  speed  of  sound  many  times. 

The  era  of  space  flights  is  approaching  at  increasing  speed.  The 
strangeness  and  excitement  of  space  flights  hides,  however,  many  dangers. 
All  of  them,  to  a  greater  or  lesser  extent,  threaten  our  life.  In  order 
to  protect  man,  one  is  forced  to  perform  countless  investigations  of 
many  phenomena  which  influence  man's  lifej  this  is  done  in  order  to  put 
a  man  into  outer  space.  Naturally,  one  aims  to  send  the  man  out,  in 
such  a  manner,  as  to  be  able  to  bring  him  back  again  safely.  Genera¬ 
tions  have  dreamt  about  interplanetary  travel.  The  progress  made  in 
this  area  is  quite  staggering,  and  therefore  it  is  quite  difficult  to 
state  with  any  certainty  whether  the  flight  towards  unknown  planets  shall 
begin  in  a  year  or  two,  or  perhaps  in  a  few  months.  Every  day  brings 
news  of  progress  in  aeronautical  technology.  True,  those  are  not  yet 
manned  interplanetary  travels,  however  they  impress  us  by  their  exact¬ 
ness  and  boldness  of  planning. 

However,  let  us  come  back  to  altitude  sickness.  Oxygen  defi¬ 
ciency  at  high  altitudes  is  the  cause  of  a  number  of  symptoms  which  are 
called  generally  altitude  sickness.  These  symptoms,  which  are  various 
disruptions  of  the  human  organism,  have  a  detrimental  effect  on  the 
human  nervous  system.  When  there  is  no  oxygen,  i.e.  in  the  case  of 
oxygen-starvation,  one  may  observe  temporary  consequences  of  excessive 
excitation  of  the  central  nervous  system,  which  are  characterized 
by  certain  specific  psychic  phenomena,  as  for  example,  excessive 
mobility,  excitement,  alertness,  and  a  marked  increase  of  interest 
in  the  environmento  However,  as  the  altitude  increases,  after  the 
excited  state,  there  come  the  symptoms  of  a  retardation  in  the  pro¬ 
cesses  of  the  central  nervous  system.  One  begins  to  feel  sleepy,  and 
to  doze 5  one  becomes  tired  and  passive,  headaches  begin,  and  one 
becomes  insensitive  and  slow,  the  handwriting  changes,  the  hands  begin 
to  shake,  there  is  a  loss  of  coordination,  mental  processes  are  slowed 
down,  and  one  begins  to  feel  indifferent  towards  immiment  danger. 
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For  a  pilot,  the  most  dangerous  phenomenon  of  altitude  sick¬ 
ness,  :is  the  loss  of  consciousness.  This  comes  over  him  suddenly 
and  completely  unexpectedly.  Then*  it  is  to  be  expected,  that  the 
plane,  when  it  is  no  longer  controlled,  shall  begin  to  lose  altitude 
rapidly  and  may  find  itself  in  such  a  position  that  its  flight  may 
no  longer  be  stabilized  .  If  the  pilot  in  the  falling  plane  regains 
consciousness  in  the  lower  atmospheric  layer,.;  let  us  say  at  about 
6000  meters,  he  still  has  a  chance  to  avoid  disaster.  He  then  regains 
control  of  the  plane.  His  awakened  consciousness  of  action  and 
returning  alertness,  are  concentrated  on  his  trying  to  save  the  plane, 
and  thus  himself.  Otherwise,  wheh  the  pilot  regains  consciousness 
at  a  low  altitude,  such  a  flight  ends  ina  disaster i  Up  to  an  altitude 
of  iiOOO  meters,  man  is  able  to  work  Without  breathing  additional 
oxygen,  indefinitely,  and  work,  While  in  flight,  with  moderate 
physical  exertion.  The  insensitiveness  of  the  organism  to  the  vary¬ 
ing  amount  of  oxygen,  depends  upon  many  factors •  It  develops  in 
many  ways.  The  most  important  factors  are. the  strength  of  the  human 
organism,  and  the  intensity  of  work  at  a  given  height.  A  simple  con¬ 
clusion  is  reached  here,  namely;  from  l;000~5>000  meters,  the  flyer  has 
to  have  an  additional  source  of  oxygen.  This  process  is  called 
•'breathing  additional  oxygen" ,  which  comes  from  an  oxygen  bottle,  by 
means  of  an  oxygen  mask.  By  equipping  the  pilot  with  additional 
oxygen,  a  pressurized  cabin  and  a  special  high  altitude  suit,  he  can 
perform  physical  tasks  and  mental  processes  at  high  altitudes . 

It  is  not  sufficient  to  test  the  strength  of  the  human  organism 
during  flights  up  to  20,000  meters.  Here  one  is  concerned  with  high 
altitudes  of  the  order  of  tens  or  hundreds  kilometers.  Here,  we  deal 
in  extremely  fast  flights,  where  one  could  experience  tremendous 
accelerations  and  weightlessness.  Under  these  conditions  one  may 
experience  many  things,  not  excluding  altitude  sickness;  these  are 
problems  which  are  considered  in  great  detail  by  aviation  medicine. 

Before  man  can  orbit  about  earth,  or  travel  to  another  planet, 
he  will  have  to  undergo  a  program  of  preparations  worked  out  in  great 
detail,  which  shall  ensure  his  safe  return. 

Who  shall  fly  into  outer  space?  Many  people  who  are  interested 
in  aviation  and  astronautics,  ask  themselves  this  question.  It  is 
clear  that  a  candidate  for  a  cosmonaut  shall  be  a  man  who  can  meet  the 
most  stringent  health  and  physical  requirements,  a  man  who  shall  be 
an  expert  supersonic  plane  pilot,  i.e.  a  man  who  has  had  extensive 
flying  experience,  a  man  resistant  to  fatigue,  capable  of  performing 
long  and  tedious  work  under  unfavorable  conditions  (  for  example  in 
small  uncomfortable  chamber;  in  a  capsule),  a  man  able  to  overcome 
and  to  react  correctly  to  unforeseen  phenomena  while  in  inter¬ 
planetary  flight,  man  capable  to  do  without  sleep,  and  one  endowed 
with  an  excellent  memory  (although  he  has  a  tape  recorder) . 

After  a  suitable  choice  of  the  candidate  for  a  cosmonaut, 
there  comes  the  period  of  long  and  hard  self-improvement  course 
both  theoretical  and  practical.  In  his  theoretical  courses,  the 
future  astronaut  learns  such  disciplines  as:  astronomy,  mathematics, 
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biology,  the  construction  of  rockets  and  interplanetary  ships,  the 
theory  of  cosmic  flight,  cosmic  radionavigation,  etc*  The  practical 
course  is  so  designed  to  introduce  the  candidate  to  flights  at  high 
altitudes  and  at  tremendous  speeds*  These  are  the  tests  and  the 
practical  exercises .  The  candidates  are  subjected  to  various  ex- 
periments  in  a  low  pressure  cabin,  are  carried  on  rocket  trolleys , 
which  develop  great  speeds,  are  shot  into  the  air  by  means  of 
ejection  seats,  are  lowered  in  containers  by  means  of  parachutes  and 
are  left  on  their  own  at  sea  for  at  least  two  days*  They  witness 
the  flights  of  rockets  with  capsules,  they  observe  from  jet  planes 
and  intercepting  planes,  the  method,  control  and  technique  of  inter¬ 
cepting  the  capsule  in  which  they  shall  find  themselves  ih  the  near 

future .ftmss  the  expedition  into  the  outer  space  is  a  very  complicated 
affair  in  which  in  addition  to  the  pilot,  a  large  staff  of  scientists, 
doctors,  engineers,  technicians,  specialists  from  many  areas  and  the 
air  force  are  involved. 

Are  we  accomplishing  anything  in  this  area  here?  Of  course, 
but  not  to  such  an  extent  as  we  have  described  above.  In  our  Wojskowy 
Instytut  Medycyny  Lotniczej  (The  Military  Institute  of  Aviation 
Medicine),  Polish  pilots  have  been  undergoing  tests  and  preparations, 
for  what  one  may  term  to  be  a  mock-up  of  what  awaits  a  cosmonaut* 

Every  jet  pilot,  every  so  often,  is  examined  by  aviation  medicine* 

This  is  a  science  which  is  indispensable  to  a  modern  air  force*  The 
pilot  undergoes  a  rigorous  and  thorough  medical  examination.  Amongst 
other  things,  the  pilot  is  tested  under  the  conditions  of  a  very 
rapid  flight  at  high  altitudes*  He  is  observed  under  conditions  of 
oxygen  deficiency,  while  there  are  changes  in  his  nervous  system,  and 
other  symptoms.  These  are  sometimes  simple  but  very  important  exami¬ 
nations.  This  is  being  done  in  order  that  a  healthy  jet  pilot  remain 
healthy,  and  that  he  should  have  the  best  morale  during  flight  under 
difficult  and  unforeseen  conditions.  Some  of  these  tests  we  show  our 
readers  in  the  photographs  taken  by  the  Wojskowa  Agencja  Fotograficzna 

(the  Military  Photographic  Branch) .  '  ,,  „ 

Hence  we  see,  that  our  distinguished  specialists,  the  doctors 
of  the  Military  Institute  of  Aviation  Medicine,  to  some  extent  pre¬ 
pare  our  pilots  for  the  eventual  flight  into  outer  space. 
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v.""  ^  ECONOMIC-MILITARY  POTENTIAL  .  .  '  \ 

/"Following  is  the  translation  of  an  article  by  Polkotnik 
•  Zygmunt  Beczkiewicz  in  Wo.isko  Ludowe  (People  s 

••'•'Army).,  Warsaw,  April  1961,  pages  43“48*_/ 

The  genesis  and  reasons  for  undertaking  the  study  of  economic-military 
potential,  its  role  and  meaning. 

Interest  in  economic-military  potential  Hates  from  the  beginning  of 
the  nineteenth  century  and  is  closely  tied  to  the  rise  and  development  of 
large  national  armies.  However,  the  development  of  large  armies  and^the 
rapid  increase  in  their  technical  equipment  began  to  exhaust  the  apparent 
national  reserves;  the  state’s  economic  obligations  along  with  the  ma.  n- 
tenance  of  armed  forces  and  carrying  on  war  began  to  outgrow dts. normal 
possibilities.,  This  began  to  stimulate  an  increasingly  greater  interest 
in  military  economic  possibilities  during  peace  and  war  —  not  only  one  s 

own  possibilities  but  also  the  enemy’s.  ...  + 

Both  past  world  wars  were  particularly  characteristic  in  this  respe  . 
They  also  contributed  greatly  to  the  development  of  studies  of  state  economic 
possibilities  for  military  purposes  and  the  economically  safe-guarded  con¬ 
duct  Of  war.  Since  then,  these  studies  have  been  conducted  on  an  ever- 
increasing  scale  in  all  of  the  larger  states  possessing  modern  military 

f°rCeSpresenting  a  picture  of  the  condition  cf  strengths  and  possibilities, 
studies  of  economic-military  potential  have  become  the  basis  for  all  the 
most  important  military  decisions.  They  have  great  significance  .ui  such 
questions  as  the  division  of  national  income  for  peaceful  and  defense 
purposes,  establishing  the  investment  trend  in  defense  industry,  revealing 
and  overcoming  the  so-called  military  production  "bottlenecks,  creating 
a  desirable  structure  of  material  supplies,  reserves,  etc.  >  . 

In  the  event  of  direct  threat,  the  data  concerning  economic-military 
potential  constitutes  the  basis  for  mobilization  and  converting  the  econ¬ 
omy  to  war,  and  in  time  of  war  — —  conducting  it. 

A  knowledge  of  economic-military  potential  is  also  a  basis  for 
action  of  central  military  organizations  and  commands  of  a  higher  level, 
namely,  strategic  planning  and  development -  of  military  forces;^ decisions 
concerning  the  defense  of  one’s  economic  communications,  and  military 
centers;  the  destruction  of  enemy  centers.  This  knowledge  is  an  indis¬ 
pensable  element  for  establishing  or  predicting  the  character,  extent, 
term,  and  duration  of  strategic  operations  and  activities  in  general^  in 
a  word:  for  proper  leadership  on  a  higher  level.  Hence  the  important  and 
constantly  growing  role  of  study  of  the  economic-military  potential  m 

contemporary  military  science.  •  .  .  ;  '  ■ 

The  newest  military  literature  of  the  Radziecki  Alliance  places 
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great  emphasis  on  the  meaning  of  the  study  of  one’s  own  and  the  adversary’s 
economic  possibilities.  In  the  book  Radziecki  Military  Science  by  a  group 
of  authors  (Candidate  of  Military  Science  Major  General  M.  W.  Smirnow, 

Colonel  I.  S.  Baz,  Colonel  Sf  N.  Kozlow,  Colonel  A.  Sidorow),  released 
about  the  middle  of  I960,  it  is  asserted  that:  "The  study  and  comparison 
of  the  economic  possibilities  not  only  of  one's  own  country  but  also  the 
adversary’s  constitutes  a  scientific  basis,  gives  scientific  value  to  our 
theory  6f  preparation  and  waging  armed1 combat,  precludes  the  dangeb  of. 
detachment  from  realistic  material  possibilities  and  being  frustrated  in 
a  maze  of  phantasy  and  adventures,  in  armed  combat"* 

(  /  NoteJ?  See:  "The  Object  and  Character  of  Radziecki  Military 
Science,"  Wo jsko  Ludowe,  No  1/1961,  page  7.) 

The  doncent  "potential"  in  economic  and  military  sciences. 

The  concept  "potential"  is  used  in  many  sciences..  Depending  on  the 
character  and  type  of  problem,  the  concept  "potential"  in  the  economic 
and  military  sciences  means: 

1)  the  possibility  of  accomplishing  a  particular  undertaking  (economic, 
military)  in  the  materials  sphere  resulting  from  given  forces; 

2)  the  existing  relatively  attainable  material  strength  (economic, 
military)  comprehended  and  evaluated  from  the  standpoint  of  its  exploitation 

for  some  undert  akening ;  .  . 

3)  the  source  of  possible  power  for  the  realization  of  some  specified 

undertaking  (economic,  military)* 

As  we  see,  the  element  of  possibility  plays  a  dominating  role  in 
potential.  Therefore,  from  this  point  of  view  one  conducts  analysis 
through  examining  potential.  In  economic  and  military  sciences  this  con¬ 
stitutes  the  fundamental  basis  of  the  study  of  all  potentials. 

The  possibilities  constituting  the  object  of  interest  in  economic  and 
military  science  belong,  generally  speaking,  to  the  materials  sphere.  From 
the  standpoint  of  type,  they  can  be  very  diverse,  e.g., .manufacturing,  . 
production,  unloading,  transfer,  etc.  With  reference  directly  to  the  mili¬ 
tary,  they  will  relate  to  ordinance,  transport,  maneuver,  etc. 

The  various  kinds  of  possibilities  correspond  to  diverse  subjects  of 
such  possibilities,  e.g.,  the  factory,  railroad,  air-force,  man,  beast, . 
etc.  In  the  military,  on  the  other  hand,  to  the  soldier,  armament,  equip¬ 
ment.  These  studies  may  likewise  concern  various  levels  and  encompass 
a  smaller  or  greater  range,  e.g.,  factory,  combine,  branch,  industry  as 
a  whole,  national  economy,  zone,  country,  state,  block  of  states,  a  military 
unit  of  various  levels,  kind  of  troops,  front,  the  state’s  armed  forces  as 
a  whole,  the  strength  of  a  block  of  states,  etc. 

In  economic  and  military  science  it  has  been  accepted  that  the  con¬ 
cept  "potential"  is  utilized  only  in  general  considerations  and  pertains 
in  principle  only  to  self-sustaining  areas  or  regions  arising. in  consider¬ 
ations  on  the  central  level  as  well  as  to  the  kinds  of  possibilities 
appearing  at  this  level.  This  arises  from  the  fact  that  at  the  higher  level 
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the  question  of  this  or  other  possibilities  constitutes  a  problem  of  a 
different  kind  than  that  on  a  basic  level:  it ' is  considered  in  a  different 
category  .and  acquires 'a  different  meaning. 

.  .  In  the  national  economy,  the  concept  11  potential"  refers  to  such 
independent  operations,  areas,  or  branches  Of  the  economy  as  industry, 
agriculture,  transport,  etc*,  as  well  as  —  or  even  chiefly  —  to  the 
national  economy  of  a  country,  region,  or  entire  block  of  states.  However, 
with  reference  to  the  military,  the  concept  "potential"  refers  to  indepen¬ 
dent  kinds  of  forces  such  as  land,  naval,  arid  air- forces,  rocket  troops, 
and  eventually  certain  other  kinds;  above  all  to  the  entire  armed  forces. 

With  reference  to  smaller  units;  equally  ih  economic  as  well  as 
military  science,  the  common  term  "possibility"  is  used  in  principle. 

The  concept  "potential"  is  therefore  used  by  economic  and  military 
science  in  general  considerations.  In  economics,  such  considerations  are 
called  macro-economic;  those  pertaining  to  enterprise  —  micro-economic. 

In  general,  in  macro-economic  considerations  we  are  concerned  with 
a  subject  which  is  distinctly  collective,  composed  of  many  heterogeneous, 
relatively  autonomous  units  and  entire  groups.  For  example,  the  national 
industry  is  composed  of  thousands  of  the  most  diverse  enterprises  of  various 
specialties  and  spheres,  organizationally  and  functionally  independent 
(separate  economic  entities)  tied,  however,  to  each  other  with  a  close, 
mutual,  productive  dependence  resulting  from  the  social  division  of  labor. 
’-‘From  this  standpoint,  industry  is  closely  dependent  on  the  remaining  branches 
and  areas  of  the.  national  economy,  such  as  agriculture,  transport,  and  trade. 
The  same  can  be  said  of  agriculture,  transport,  and  every  other  branch  and 
area  of  the  national  economy.  However,  we  examine  the  economy  in  its  entir- 
■  ety,  the  degree  of  aggregation  is  obviously  still  greater.  Besides  this, 

''  we  must  consider  the  increasingly  greater  number  of  alliances,  dependences, 
and  other  conditions. 

.  .  The  higher  the  level  of  the  analysis  of  economic  possibilities,  the 

greater  is  the  aggregation  of  the  object  studied  and  its  associations  and 
conditions,  and  the  more  diverse  are  such  associations  and  conditions.  In 
general,  alliances,  dependences,  and  conditions  enter  into  consideration; 
there  frequently  have  a  fundamental  significance.  When  these  are  ..considered 
at  lower  levels,  they  appear  (or  do  not  appear)  to  such  extent  that  they 
generally  might  not  be.  considered.  These  are  not  only  economic-technical 
problems  (where,  besides  a  problem  of  production  strength,  there  arise 
such  questions  as  the  balance  of  raw  materials,  labor  forces,  industrial 
services,  transport,  the  supply  of  energy,  etc.),  but  also  structural,  orga¬ 
nizational,  and  political  questions.  r, 

In  view  of  the  above-described  studies  of  the  potential  of  the  material 
sphere,  if  one  desires  to  get  a  truly  adequate  picture  one  cannot  limit 
himself  to  the  usual  comparison  of  the  balance  of  force  of  strength  and 
means.  Study  must  entail  or  adequately  take  into  consideration  other  factors 
which  have  a  real  influence  on  a  given  potential.  The  establishment  of  these 
factors  arid  the  description  of  their  role  --  this  is  one  of  the  basic  prob¬ 
lems  of  methodological  theoreis  of  potential. 
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General  methodological  baeis  for  the  study  of  potential?. 


Iri  studying  potential  in  general  and  economic  and  military  potential 
in  particular,  the  principle  concern  is  the  establishment  of  a  specific 
possibility.  We  emphasize  a  proper  acquaintance  and  an  adequate  consider¬ 
ation  of  fact,  because  in  the  study  of  potential  the  chief  research-object 
is  possibility.  It  has  basic  methodological  meaning  for  the  unity  of  con¬ 
siderations  of  potential.  This. defines  a  recognisable  goal  of  study  as  well 

as  the  object  of  study.  \  \  .  v  j ,  .... 

Economic  forces  and  means  create  economic  possibilities.  While  military 

forces  and  means  create  military  possibilities.  The  more  perfect  are  the 
forces  and  means  and  the  more  abundant  their  extent  and  sources,  the  greater 
the  possibility  for  human  action  they  create  under  given  circumstances. 

Hence,  economic  forces  and  means,  as  well  ’as  their  sources,  constitute 
economic' potential;  military  forces  and  means,  as  well  as  their  sources, 
constitute  military  potential;  economic-military  forces  and  means,  as  well 
as  their  sources,  ....  Speaking  briefly  about  potentials  of  a  material 
nature,  they  constitute  (that  is,  create)  material  forces  and  means,  as  well 


as  their  sources,  .  .  . 

In  state  of  the  world’s  current  material  activity, _ equipment _ and  means 
are  highly  specialized.  They  are  adapted  to  closely  defined  activites 
and  prescribed  work.  This  specialization  predetermines  their  use  and, 
consequently,  their  activity.  Hence,  universal  possibility  is  non-existent. 
In  the  sphere  of  material  activities,  a  person’s  possibilities  are  closely 
predetermined  by  material  forces  and  means.  _  . 

Forces  and  means  which  have  great  usefulness  for  one  kind  of  activity 
(most  frequently  for  that  for  which  they  were  especially  designed)  can,  as 
a  result  of  their  specialty,  prove  of  little  use  or,  in  general,  useless  m 
another.  For  example,  the  forces  and  means  for  personal  transport  are  of 
little  use  for  the  transport  of  merchandise,  industrial  or  textile  products, 
and  metal-working  tools;  the  reverse  is  also  true.  In  the  metallurgical 
industry,  specialization  is  so  far  advanced  even  in  a  single  field  that 
machine  tools  and  facilities  designed  for  a  given  kind  of  operation  are 
adaptable  only  to  a  small  degree  or  are  generally  useless.  Even  a  small . 
change  in  the  production  process  required  technological  change  or  selection. 

In  the  face  of  the  diverse  usefulness  of  given  forces  and  means,  as 
well  as  thsir  sources  for  accomplishing  different  tasks,  it  is  not  possible 
to  establish  an  equal  value  between  forces,  means,  and  their  sources  or 
potential.  Forces,  means,  and  their  sources  have  only  as  much  potential 
as  the  possibility  of  the  desired  task  which  they  do,  the  possibility  of 
realizing  a  given  task.  The  object  of  the  study  of  potential  is  not  forces, 
means,  and  their  sources  as  such,  but  the  possibility  of  a  defined  material 
activity  arising  from  them,  the  possibility  of  realizing  a  specific  task. 
Tfllhat  interests  us  is  their  usefulness  for  a  given  activity. 

Possibility,  as  a  capacity  for  performing  a  defined  task,  therefore 
depends  not  only  on  forces  and  means  which  are  at  hand  but  also  on  the 
task  as  such;  its  nature,  extent,  and  character.  Stating  the  matter  gen¬ 
erally,  the  full  realization  of  given  forces  and  means,  provided  there  are 
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no  other  hindrances,  is  possible.’ only  through  their  utilization  in  a 
manner  consistent  with  their  purpose  and  only  in  complete  harmony  with 


the 


kind  and  character  of  the  forces  and  means*.  .  .  ,  ,  ■  .  -• 

All  human  activity  occurs  in  defined  conditions:  natural,  economic, 
social,  political,  and,  in  time  of  war,  military.  They  can  facilitate 
a  given  human  activity  or  make  it  difficult  or  genehaily  imposs: 
it  of  purpose,  or  render  it  indispensable  without  regard  to  the  difficulties, 
labor,  amount ; of  work,  forces,  and  means  involved  in  a  given  activity. 

Economic  potential,  understood  as,'a  defined  economic  possibility,  is, 
as  we  see,  a  defined  result  of  forces  and  means  whidi  create  the  possibility 
of  a  given  activity,  as  well  as  the  talk  arid  its  conditions  of  realization* 
fe  can  therefore  say  that  studies  of  potential,  taken  from  the  economic 
and  military  standpoint,  are  the  specific  treatment  of  available  forces  and 
means  relative  to  those  which-  could  be  attained,  considering  them  from  the 
viewpoint  of  their  inherent 'possibilities,  for  realizing  a  task  under  given 


conditions.  ;  ,,  .  .  , 

Generally  speaking,  economic  possibility  as  well  as  all  material 
possibilities  (such  as  economic-military,  military)  are  conditioned  by 
existing  or  potential  forces  and  means  (quantity,  quality,  supply,  and 
their  sources,  etc.),  the  task  (extent,  kind,  character),  as  yell  as  the ^ 

conditions  (natural,  economic,  social,  moral,  political,  military v  of  i  s 
realization.  Differentiation  and, a  proper  consideration  of  these  conditions 
possess  a  real  significance  in  considerations  concerning  potential. 

Numerous  differences  occur  between  potential  as  a  force  creating  the 
possibility  of  action,  and  potential  as  the  possibility  of  using  force  and 
means,  as  well  as  between  the  task  and  the  conditions  of  its  realization. 
They  emerge  particularly  clearly  in  studies  of  economic-military  and  mili¬ 
tary  potential  in  general.  _ 

With  the  exception  of  specialized  defense  industry,  the  material 
forces  and  means  are  adapted  to  peaceful  conditions  from  which  the  military 
tasks  and  conditions  basically  diverge.  The  greater  the  divergence,  the 
lesser  will  be  the  effectiveness  of  the  benefit  for  war  purposes  from  the 


state’s  material  forces  and  means.  . 

A  suitable  recognition  of  possibility  being  the  object  of  interest  . 
therefore  demands  definite  studies  not  only  of  the  forces  and  means  creating 
it  but  also  the  tasks  and  conditions  for  realising  the  tasks,  comprehending 
the  possibilities  inherent  in  given  forces  as  being  closely  related  to  the 
tasks  and  conditions  of  their  realization.  In  addition,  it  re quires. taking 
into  consideration  all  of  the  potential  factors,  according  to  their  influ¬ 
ence  on  the  possibility  under  study. 


Factors  defining  the  state’s  (block  of)  economicrmilitary,  potent  ial.andibs 
effectiveness. ' 

Accepting  that  by  the  economic-military  potential  of  a  block  of  stages 
we  mean  the  whole  of  its  economic-military  possibility,  together  with. accep¬ 
ted  methodological  assumptions,  the  chief  factors  defining  the  effectiveness 
of  this  possibility  must  be  acknowledged  as:  ,  ■ 
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1)  the  existing  and  possible  material  forced  and  means  as  well  as 
their  supply,  that  is,  the  state  of  the  national  economy  as  well  as  its 

resources  of  raw  materials,  energy,  and  manpower; . : 

2)  the  degree  of  adaptability  of  available  forces  and  means  as  well 

as  those  potentially  available  for  the  realization  of  economic  military  tasks; 

3)  the  adaptability  of  the  national  economy  to  war  conditions  and 
its  resistance  to  disturbances  and  fortunes  of  war. 

Let  us  examine  these  factors  somewhat  closer.  •  . 

The  greater  and  more  perfect  the  forces  and  means  at  the  disposal  of 
the  national  economy,  the  greater  in  general  is  the  defense  capacity.  This 
is  obviously  so,  on  the  condition  that  the  economy  is  self-sufficient  in 
its  ability  to  satisfy  war  needs  or  the  possibility  of  providing  an  adequate 
supply  for  its  deficit.  On  the  othef Jhjandl/  if  a  deficit  occurs  in  an  essen¬ 
tial  area  (e.g.,  steel)  it  can  become  a  factor  limiting  the  general  ability 


of  satisfying  war  needs.  i  ;  ,  , 

As  a  rule,  economic  forces  and  means  are  created  and  developed  accor¬ 
ding  to  the  needs  and  conditions  of  the  peaceful  development  of  a  given 
area,  state,  block  of  states,  continent,  etc.  The  conditions  and  tasks  of 
peacetime  determine  the  nature  of  the  production  profile  as  well  as  its 
location.  The  producing  apparatus  is  adapted  to  this,  as  well  as_ to  t^s  pro¬ 
portions  between  individual  activites  and  brandies  of  the  national  economy. 
The  possibility  of  exploiting  the  forces  and  means  of  the  national  economy 
to  safeguard  the  needs  and  demands  of  war  depends  on  the  degree  of  harmony 
in  the  existing  state  with  the  needs,  demands,  and  conditions  of  a  given 


wsir#  "  . 

The  degree  of  harmony  or  discord  may  be  (and  is,  as  a  rule)  very  . 
different  in  different  economic  activities  and  different  national  economies 
taken  as  a  whole.  In  certain  production  activities,  e.g.,  agriculture,  the 
profile  of  peace  or  wartime  production  does  not  vary  excessively.  On  the 
other  hand,  the  tasks  presented  by  war  in,  e.g.,  the  metallurgical  industry 
are  usually  so  different  from  peacetime  demands  that  utilizing  it  for  war 
production  demands  the  carrying  out  of  far-reaching  changes .  Adapting 
to  the  new  technological  profile  resulting  from  war  needs  takes  months  and 
even  years.  However,  in  war  production  a  number  of  forces  and  means  are 
generally  useless.  A  change  in  the  production  profile  entails  the  necessity 
of  a  change  in  proportions.  War  needs  demand  the  strong  development  of  the 
productive  means  for  waging  war  (arms,  war  equipment).  Here  are  attained 
at  the  cost  of  limiting  non-defense  production.  Consequently,  the  capacity 
to  convert  industrial  production  and  transport  to  satisfy  military  demands, 
not  only  from  the  standpoint  of  extent  but  duration  as  well,  possesses  a 
fundamental  influence  on  the  effective  use  of  industrial  potential. 

The  ability  of  adapting  to  war  conditions  and  resistance  to  war  dis¬ 
turbances  possesses  an  equally  essential  influence  on  the  possibility  of 
exploiting  economic  forces  and  means  for  satisfying  material  war  needs. 

Contemporary  war  changes  the  whole  complex  of  conditions  in  the  func— 
tioning  of  the  entire  national  economy.  Today's  thermo-nuclear  means,  able 
to  reach  every  point  of  the  globe  and  destroy  every  industry,  immensely 
increase  the  possibility  of  destructive  activity  throughout  the  length  and 
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breadth  of  the  world.  In  thia  situation,  the  resistance  of  the  national 
economy  to  nuclear  attacks  possesses  a  primary  significance.  From  this 
viewpoint,  countries  with  Smaller  concentrations  of  industry  and  population 
have  a  much  better  natural  possibility  of  preserving  their  industry  and 
benefiting  therefrom,  than  countries  characterized  by  large  concentrations 
of  forces  and  means.  ' 

A  real  influence  on  the  effective  use  of  the  national  potential  for 
defense  purposes  is  possessed  by  the  social-economic  structure.  In  a 
country  in  which  the  socio-economic  organization  is  based  on  social  owner¬ 
ship  of  the  means  of  production  and  national  economic  planning,  defense  , 
arid  peace-time  needs  can  be  resolved  systematically  in  the  course  of  ■: 
planning  the  economy's  development.  Socialist  states  having  control  over 
the  economy  and  an  adequate,  specialized  economic  organization  in  comparison 
with  capitalist  states  have  much  greater  conversion  possibilities.  As 
"Radziecka"  practice- during  the  Second  World  War  demonstrates,  they  can 
accomplish  It  much  faster,'  more  fully  and  effectively  than  capitalist 
states  possessing  much  greater  possibilities  for  accomplishing  conversion 
and  in  which  the  economy  finds  itself  basically  beyond  the  state’s  con¬ 
trol.  Wishing  to  engineer  more  effectively  and  radically  the  economy’s 
course,,  they  must  take  recourse  in  exceptional  steps  answering  exceptional 
situations,  .  From  the  standpoint  of  a  socially  planned  economic  system, 
a  socialist  state  also  possesses  a  much  greater  possibility  of  exploiting 
the  national  economy  and  safeguarding  military  needs  in  the  course  of  a 
war  than  do  capitalist  states. 

With  these,  Among  others,  can  be  explained  the  fact  that  in  the 
course  of  the  last  war  the  Radziecki  Alliance,  in  comparison  with  its 
forces  and  means,  managed  to  obtain  the  most  armament  and  equipment.  As 
the  American  Professor  K.  Knorr  said  in  his  work  States’  War  Potential, 
in  the  years  1942-44  for  every  one  thousand  tons  of  steel  produced,  the 
Radziecki  Alliance  produced  nearly  six  times  more  armored  weapons,  nearly 
thirteen  times  more  artilery,  over  thirty-eight  times  more  mortars,  nearly 
twice  as  many  machine  guns  and  automatic  pistols,  and  over  three  times  as 
many  plans s.  .  :J 

The  degree  of  the  effective  benefit  from  available  forces  And  means 
can  be,  as  we  see,  very  different.  In  the  Radziecki  Alliance,  thanks  to 
the  entire  group  of  factors  resulting  primarily  from  a  planned  economy, 
the  coefficient  of  effectiveness  was  many  times  higher  than  in  the  USA 
and  all  of  the  remaining  capitalistic  countries  taking  part  in  the  last 
world  war.  This  clearly  proves  that  analyses  of  economic  military  poten¬ 
tial  cannot  be  restricted  exclusively  to  a  balance  of  forces,  means,  and 
needs,  as  is  done  in  nearly  all  bureaucratic  military-economic  literature. 

If  we  wish  to  obtain  a  reasonably  objective  picture  of  a  problem  being 
examined,  the  analysis  of  potential  must  always  be  carried  on  in  the  con¬ 
text  of  a  three-cornered  dependence,  one  side  of  which  represents  forces 
and  means;  the  second,  tasksj  and  the  third,  conditions. 
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The  problem  of  the  measurement  of  potential. 

Measurement  is  one  of  the  chief  questions  linked  with. potential. 

It  is  at  the  same  time,  one  of  the  most  difficult.  Economic  potential, 
as  we' have  already  pointed  out,  is  comprised  of  many  relatively  indepen¬ 
dent  activities,  areas,  and  organizations.  It  is  of  an  aggregate  nature 
The  greater  the  aggregate,  the  more  Its  comprising  elements  jnd 

more  it  contains  mutual  tiea^  dependences,  conditions,  etc.  £  t 

difficult  is  a  proper  separation  of  individual  tics,  the  . 

S  is^o  grasp  the  correctness  of  the  quantitative  side  and  to  accomplish 
its  suitable  measurement •  In  many  instances,  thip  is  a  Jl saq 

sibility.  One  must  then  be  satisfied  «dth  a  “„d^n 

for  furnishing  the  bases  for  estimatirig  the  extent  of  its  value.  Ana  even 
this  becomes  more  difficult  as  potential  is  increasingly  concentrate 

more  elements,  ties,  dependences,  etc.,  emerge.  _ -  ^tential 

In  a  potential  as  strongly  aggregated  as  the  economic-milita  y P 
of  a  state  (or  block  of  states),  the  quantity  of  separate  single  elements 
reaches  an  order  of  tens  of  thousands  and  the  mutual  dependences  e  ,e®  . 

them  multiply  in  proportion  to  their  number.  Therefore,  rrent 

elements  and  their  dependences  at  the  central  level  is  —  at  least  by  curre 
means  —  very  difficult  and  often  generally  impossible. . 

Electronic  calculators  can  in  time  contribute  an  invaluable  servi 
here.  EBut  even  with  their  fullest  possible  utilization  there  does  not 
appear  to  be  a  complete  possibility  because  of  the  number  of  other  kinds 
ofPdifficulties.  We  are  dealing  here  with  a  senes  of  factors  which  cann  t 
be  fully  measured.  Moreover,  the  strength  of'  potential  is  not,  as  we  have 
T«n  sum  of  individual  strengths.  In  sn  analysis  on  a 
central  level,  one  is  not  concerned  with  specific  given  units  but  m finding 
the  best  possible  artificial  indicator.  This  is  done  even  at  the  cost  of 
accuracy. P  The  practical  benefits  flowing  therefrom  are,  however,  grater 
than  the  eventual  losses  resulting  from  inaccuracy.  The  ideal  would  be 
if  it  were  possible  to  express  the  quantitative  and  qualitative  side  of  a 
potential  in  some  kind  of  single  universal  indicator. 

During  the  Second  World  War,  the  Germans  adopted  steel  as  such  an 
index  to  simplify  the  planning  of  war  production  and  to  have  a  single 
measure  for  comparing  it  and  their  economic-military  potential  with  th~irv 
adversaries’  production  and  potential.  As  later  experience  and  scientific 
analysis  showed,  this  indicator  was  far  from  perfect]  its  e^®°uf*®eof 
by  the  Germans  depended  mainly  on  the  full  negation  of  the  s  ... 

the  problem  and  increased  the  degree  of  this  indicator  s  inaccuracy 

m°re*  In  view  of  the  great  quantity  of  elements  and  associations  in  col¬ 
lective  potentials  and  the  need  for  the  most  synthesized  grasp  and  expres¬ 
sion  thereof  (up  to  a  single  index,  inclusively),  there  exists  the  possib¬ 
ility  (and  in  many  cases  also  the  desirability)  of  applying  various  degrees 
^geniSliStS  2d  various  indices.  Usually  one  selects  those  which  have 

a  real  meaning  for  a  given  sphere . 
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The  economic-military  armament  industrial  potential,  in  a  strict 
sense  (production  of  tanks,  artilery,  etc.)  is  limited  by  the  production 
of  steel.  Consequently,  for  this  branch  steel  can  be  the  uni vers  1 
index;  however,  it  cannot  be  a  general  index  for  the  entire  national 

"por  example,  the  main  index  for  evaluating  the  aircraft,  : industry 
potential  was  (and  is)  the;  production  of  a3nMnum,  .while,  in  i^e ^eduction 
of  explosives  and  ammunition,  which  in  both  world  wars  had  a  capital  sig 
nificance,  steel  (that  is,  as  a  raw  material)  generally  does  not  play  a 

Part*  In  the  day  of  nuclear  rocket  armament,  considering  other  armaments 
of  massive  power  such  as  biological  and  chemical  weapons,  e  po  1 
steel  as  the  main  index  of  the  economic  power  undoubtedly  has  been  devalued 
even  more.  To  express  the  nuclear  power  of  a  given  state,  one  can,  for 
example,  benefit  from  the  index  of  the  production  of  radioactive  materia  . 
But  such  an  index  does  not  tell  us  very  much  about  the  rocket  potential  o. 
aircraft  upon  which  depends  the  possibility  of  using  nuclear  arms,  . 
aualitv*  The  production  index  of  radioactive  materials  likewise  says 
nothing  about  the  production  potential  in  the  area  of  conventional  ari^» 

Thus,  we  cannot  state  absolutely  what  kind  or  how  many  indices  it  is 
proper  to  utilize.  This  question  should  be  resolved  individually,  depen¬ 
ding  on  the  situation  and  the  need.  It  is  necessary  oo  remember,  as  pointed 
out  above,  that  the  higher  the  degree  of  generalization,  the  ^3  indices 
there  are;  the  lesser  also  is  the  accuracy,  the  more  one-sided  the  Picture 
obtained.  All  of  these  varieties  of  indices  possess  only  relative  value 

and  are,  as  we  see,  historically  variable.  ...  ~i+Y*n  into 

The  transformation  of  the  economic  possibilities  of  a  nation  into 
actual  military  or  economic-military  force  depends  on  many  factors^ and 
conditions,  not  only  the. natural,  social,  organizational,  and  political, 
but  also  knowledge  and  the  role  of  man.  The  true  role  is  played  y 
extent  of  the  preparatory  undertakings  accomplished  in  time.  They  possessed 
great  significance  during  the  course  of  the  last  world  war;  currently,, 
because  of  the  universalization  of  nuclear  arms  and  rockets,  their  r  1 

has  grown  Immeasurably.  .,  ,  .  .  _ _  . • 

In  this  situation,  techno-economic  indices  characterizing  economic 
potential  are  by  themselves  not  yet  sufficiently  authoritative  for  drawing 
conclusions  about  the  factual  disposition  of  strength.  An  adequate  pictx.r 
of  the  disposition  of  forces  demands  a  suitable  consideration  Ox  many 
indices,  as  well  as  all  of  those  factors  and  circumstances  which  have  an 
essential  influence  on  the  effective  use  and  exploitation  of  given  forces 
and  means.  .  .  ■  • 

10,433  " 
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ABC  DEFENSE  OF  THE  YUGOSLAV  NAVY 

[Following  is  the  translation  of  an  article  by  Kapetan 
Bojnog  Broda  (Navy  Captain)  Stevan  Zutic  in  Vo.ino  Delo 
(Military  Affairs)  Vol  XII,  No  9,  Belgrade,  September 
I960,  pages  502-509]. 


The  invention  of  atomic  weapons  and  the  intensive  work  on 
biological  and  chemical  warfare  which  may  be  used  in  a  possible 
future  war  in  sea  combat  as  well  brings  the  problem  of  ABC  (ato- 
mic-biological-chemical)  defense  of  navy  units  and  establishments 
into  the  foreground. 

Although  the  general  purpose  of  the  ABC  defense  is  the  same 
for  all  branches  of  the  armed  forces  (i.e.  the  application  of  appro¬ 
priate  measures  for  the  protection  and  support  of  units  and  estab¬ 
lishments  under  ABC  attack  from  the  enemy),  the  specific  structure 
and  tasks  of  the  navy,  the  specific  character  of  a  battlefield  at 
sea  and  its  influence  on  the  possibility  add  effect  of  ABC  attacks, 
the  factors  in  ABC  defense  of  the  navy  as  a  whole  and  its  individual 
branches  must  necessarily  show  specific  differences. 

There  are  navy  units  and  establishments  for  combat  opera¬ 
tions  on  land,  sea,  and  rivers.  Regardless  of  the  differences  of 
the  organization  and  structure  within  these  sections,  each  of  them 
includes  certain  factors  which  determine  the  character  of  the  ABC 
defense. 

The  ABC  defense  of  the  coastal  navy  units  does  not  differ 
essentially  from  the  ABC  defense  of  other  military  units.  The  fact 
that  the  units  for  coast  defense  are  usually  stationary  in  connec¬ 
tion  with  the  object  which  they  are  to  defend  limits  the  maneuver¬ 
ability  of  these  forces  for  avoiding  an  ABC  attack  or  its  effects, 
but  on  the  other  hand,  this  makes  it  possible  to  carry  out  protect¬ 
ive  technical  measures  (shelters  for  personnel  and  equipment;  under¬ 
ground  storage  rooms  and  repair  facilities;  casemates  for  coast 
artillery  batteries,  etc.)  in  peacetime. 

The  most  probable  and  profitable  targets  for  ABC  weapons 
will  doubtlessly  be  naval  bases,  not  only  because  a  considerable 
part  of  the  coast  defense  units  and  possibly  some  anchored  ships 
are  concentrated  there,  but  also  because  of  the  overall  importance 
of  these  bases  for  the  combat  ability  of  the  fleet  (supply,  equip¬ 
ment,  repair,  and  protection  of  the  ships)  and  the  navy  as  a  whole. 
The  elements  of  naval  bases  are  concentrated  in  a  relatively  small 
area  (as  dictated  by  the  defense  in  classical  warfare  in  the  pre- 
atomic  period),  and  the  distribution  of  these  elements  is  known  in 
peacetime;  these  facts  aide  the  enemy  in  planning,  preparing,  and 
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carrying  out  ABC  attacks.  This  fact  has  compelled  all  maritime 
countries  to  consider  the  'problem  of  the  defense  of  their  naval 
bases  against  possible  attack.  The  efforts  for  the  defense  of  na¬ 
val  bases  are  developing  in  two  directions: 

Construction  of  underground  shelters  for  ships,  repair  faci¬ 
lities,  storage  rooms,  elements  of  coastal  defense,  etc.,  and 

Dispersion  61  the  elements  of  naval  bases  over  a  large 
area.  .  "  ' 

The  underground  shelters  afford  good  protection,  but  re¬ 
quire  a  prolonged  construction  period  and  great  financial  expenditures. 
Also,  they  could  be  constructed  only  bn  steep  shores,  and  they  are 
not  applicable  in  naval  bases  on  level  shores.  Dispersion  requires 
much  less  time  and  expenditure  for  construction  work,  but  the  ABC 
defense  is  not  as  effective,  and  the  defense  in  classical  warfare 
is  even  more  difficult  than  with  bases  of  the  classical  type.  Even 
so,  this  possibility,  although  less  effective  than  the  former,  offers 
far  better  chances  of  surviving  an  atomic  attack  than  the  rtaval 
bases  of  the  classical  type. 

The  problem  for  the  ABC  protection  Of  the  landing  forces 
of  the  navy  during  their  stay  or  action  ashore  is  the  same  as  for 
army  units;  during  transport,  before  reaching  shore,  their  ABC 
defense  is  essentially  the  same  as  the  ABC  defense  of  the  crews. 
Therefore,  this  article  stresses  the  ABC  defense  of  the  naval  for¬ 
ces  afloat,  which  is  essentially  different  from  the  ABC  defenses 
in  other  branches  of  the  armed  forces. 

The  manner  in  which  ABC  warfare  is  applied  and  its  effect 
depend  to  a  considerable  degree  on  the  kind  of  target  and  its  en¬ 
vironment.  Type,  size,  vulnerability  and  other  characteristics 
of  the  target,  as  well  as  the  structure,  geological  Composition 
and  vegetation  of  the  terrain  in  the  target  area  have  considerable 
influence  on  the  selection  of  the  ABC  weapons  and  the  manner  of 
their  use.  On  land,  these  elements  are  variable,  and  for  each  con¬ 
crete  case  they  must  be  gathered  and  evaluated  anew.  For  ABC 
action  against  naval  targets,  this  task  is  considerably  easier  and 
simpler.  The  target  in  question  is  always  the  same:  a  vessel,  form¬ 
ing  a  dot-like  movable  target  with  a  large  maneuvering  area.  . 

The  differences  in  the  ability  of  different  types  of  ships  to  with¬ 
stand  the  effect  of  atomic  weapons  are  more  or  less  known  quantities. 
The  influence  of  the  sea  is  always  the  same,  with  the  exception  of 
uhderwater  atomic  explosions  in  shallow  sea,  when  the  depth  of  the 
sea  and  the  geological  composition  of  the  sea  bottom  modify  their 
effect  in  a  specific  way. 

As  an  illustration  of  the  influence  of  "ambience"  on  the 
effect  of  atomic  weapons  against  ships,  we  shall  discuss  the  two 
most  probable  ways  of  using  these  weapons  which  afford  optimum 
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results  against  targets  on  the  sea;  these  are  explosions  high  in  the 
air,  or  shallow  underwater  explosions.  _ 

In  case  of  a  shallow  underwater  explosion  (10-30  m  deep), 
in  addition  to  the  air  shock  and  heat  and  radioactive  radiation, 
ships  are  exposed  to  the  danger  Of  the  underwater  detonation  blow  and 
the  blow  from  the  waves  created  in  such  an  explosion*  and  to  conta¬ 
minated  water  particles  or  a  contaminated  sea.  Of  all  these  effects, 
the  most  dangerous  for  ships  is  the  underwater  blow.  Experiments 
have  shown  that  destroyers  and  larger  ships  will  be  sunk  or  very 
heavily  damaged  by  an  underwater  explosion  Of  a  20  KT  bomb  at  a 
distance  up  to  900  m,  and  smaller  vessels  at  even  greater  distances. 
At  a  distance  of  1,400  -  1,5QQ  m.from  the  center  of  the  explosion, 
electronic  and  other  light  equipment  will  suffer  damage,  and 
the  engine  equipment  may  be  damaged  slightly.  But  the  underwater 
shock  is  only  one  of  the  dangers  to  which  the  ships  are  exposed  in 
case  of  an  underwater  atomic  explosion,  since  even  insignificant 
damage  in  the  ship’s  hull  caused  by  the  underwater  shock  wave  may 
become  the  cause  for  the  destruction  of  the  ship  under  the  subse¬ 
quent  effect  of  air  shock,  winds,  and  the  waves  which  accompany 
the  shallow  underwater  explosion. 

During  the  explosion  of  a  20  KT  bomb  in  shallow  sea,  more 
than  1,000,000  m3  of  water  and  matter  from  the  bottom  of  the  sea 
are  displaced,  which  creates  a  great  danger  for  the  crew,  because 
these  particles  are  highly  contaminated,  and  may  be  blown  to  con¬ 
siderable  distances  by  the  wind. 

Within  a  radius  of  4-5  km  from  the  center  of  the  explosion, 
the  sea  water  becomes  highly  radioactive,  forming  a  danger  for  the 
health  and  life  of  the  crew,  especially  during  the  first  15  hours 
after  the  explosion.  By  precipitation,  dilution  of  the  radioactive 
sea  water  by  sea  current,  or  by  natural  disintegration  of  the  radio¬ 
active  particles,  the  contamination  of  the  sea  quickly  decreases, 
whereas  the  radioactive  particles  sedimented  along  the  coast  line 
may  represent  a  great  danger  for  a  considerably  longer  period. 

Understandably,  in  case  of  the  explosion  of  larger  bombs, 
the  radius  within  which  the  ships  will  be  damaged,  and  the  side  ef¬ 
fects  of  the  atomic  blast  will  be  greater,  whioh  can  be  calcu¬ 
lated  with  sufficient  accuracy  by  means  of  appropriate  formulas 
or  tables  prepared  for  this  purpose. 

The  optimum  height  for  the  aerial  explosion  of  a  20  KT  bomb 
is  500-600  m.  Similarly  to  an  explosion  over  land,  the  high  atomic 
explosion  will  effect  an  air  shock  and  heat  and  radioactive  radi¬ 
ation.  The  only  difference  in  the  manifested  effect  of  an  aerial 
atomic  explosion  over  flat  land  and  that  over  the  sea  is  that  the 
induced  radioactivity  of  the  sea  water  may  be  neglected. 

It  is  assumed  that  vessels  larger  than  a  destroyer 
will  be  sunk  at  a  distance  of  up  to  600  m  from  the  place  of 
explosion  of  a  20  KT  atomic  bomb;  up  to  800  m,  they  will  be  heavily 
damaged  and  immobilized;  light  damage  may  be  expected  to  a  distance 
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of  up  to  1*900  m.  If  we  compare  this  with  the  damages  caused  by  an 
underwater,  explosion  of  an  atonic  bomb  of  the  same 
conclude  that  aerial  explosions  are  more  dangerous  for  lighter  naval 
forces,  and  the  underwater  ones  for  large  and  armored  ships. 

The  way  of  using  poison  gas  against  targets  on  the  sea  is 
essentially  .different  from  their  use  On  land.  A  contamination  of 
the  sea  surface  is  out  of  the  question,  since  the  water  rapidly  . 
absorbs  and  dilutes  almost  all  poison  gases.  Even  if  this 
•the  case,  the  contamination  of  the  hull  of  a  ship  at  the  water  level 
alone  would  have  practically  no  effect  on  the  combativeness _ of  the 
contaminated  ship.  For  this  reason,'  only  the  direct  contamination 
of  a  ship  is  effective,  which  cannot' be  achieved  easily  in  view  oi 
the  dimensions  of  ships,  their  speed  of  sailing  and  maneuver,  and 
the  vast  maneuvering  space  which  the  open  sea  affords.. 

There  is  a  very  limited  choice  for  the  application  of  chemi¬ 
cal  warfare  against  targets  at  sea.  Spraying  poison  from  an  air¬ 
craft  is  effective  only  from  lox*  altitudes  and  at  low  speeds,  in  a 
direct  sweep  over  the  ship.  It  is  obvious  that  with  the  an 
aircraft  armament  of  the  war  ship,  such  an  attack  represents  a  very 

risky  undertaking.  ,  ■  ...  . 

The  use  of;  chemical  aircraft  bombs  and  artillery  shells 
is  feasible,  but  a  direct  hit  is  necessary,  and  the  question  is 
whether  it  would  not  be  more  effective  to  use  destructive  project- 

A  poisonous  smoke  screen  would  be  effective,  but  it  limits 
the  maneuvering  space  of  the  attacker  as  well.  Taking  into  account 
that  a  modern  war  ship  is  built  as  a  collective  shelter  against  ato¬ 
mic-biological-chemical  attacks,  we  may  conclude  that  the  use. oi 
poison  gas  against  targets  on  the  sea  is  not  nearly  as  effective  as 
it  is  on  land.  This  does  not  imply  that  the  danger  could  be  ignored 
on  the  sea,  but  only  that  the  possibilities  of  using  war  poisons 
against  targets  on  the  sea  are  limited,  and  that  ships  afford  ex¬ 
cellent  possibilities  of  protection  against  chemical  stacks.  . 

The  use  of  biological  agents  against  ships  is  ineffective 
for  the  same  reasons.  However,  biological  and  chemical  weapons 
could  be  used  very  effectively  against  naval  bases  and  coast  de¬ 
fense  units.  The  climatic  conditions  on  the  sea  in  the. temperate 
zone  are  favorable  for  the  propagation  of  most  pathogenic  organisms. 
On  the  whole,  the  meteorological  conditions  in  the. maritime  part 
of  the  front  are  usually  more  favorable  for  biological-chemical 
warfare  than  inland  areas  on  the  same  latitude.  Therefore,  an  e- 
cause  of  the  great  Importance  of  naval  bases  for  every  country,  it 
is  to  be  expected  that  these  bases  will  be  a  target  for  all  possible 
ABC  weapons,  individually  or  in  combinations,  depending  on  the  ob¬ 
jective  of  the  attack.  This  also  means  that  ships  will  be  in  greater 
danger  of  an  ABC  attack  while  at  the  bases  than  when  performing  com¬ 
bat  tasks  on  the  open  sea;  it  is  harder  for  the  ships  to  defend 
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themselves  against,  or  to  avoid,  ABC  attacks  in  harbors  than  it  is 
on  the  open  sea. 

Observing  the  enemy,  gathering  information  .about  resources, 
intentions,  and  ABC  weapons,  the  meteorological  situation*  and  other 
factors  which  influence  the  possibility  of  using  ABC  warfare,  and 
its  effectiveness,  are  first  requirements  for  a  successful  ABC 
defense,  ;  ;  ; 

Although  the  sea  offers  optimum  techiCal  possibilities 
for  observation,  early  detection,  and  reporting  of  any  ABC  danger, 
there  still  exists  a  great  problem  in  this  respect  even  for  the', 
greatest  and  technologically  most  advanced  naval  forces.  Today  it 
is  possible  to  send  guided  midsiles  or  heavy  bombers  carrying  ato¬ 
mic  bombs  against  targets  several  thousand  kilometers  distant  from 
the  home  base  of  the  enemy,  which  cannot  be  observed,  at  speeds 
fran  one  to  over  ten  thousand  kilometers  per  hour.  The  US  is  try¬ 
ing  to  solve  this  problem  by  constructing  a  system  of  radar  sta¬ 
tions  at  a  distance  of  100-300  nautical  miles  from  the  coast,  and 
they  use  the  same  principle  on  ships  equipped  especially  for  the 
protection  of  its  striking  force  of  aircraft  carriers.  But,  as 
the  Americans  themselves  admit,  even  this  qystem  does  not  afford  a 
satisfactory  solution  of  the  problem,  and  in  order  to  secure  the 
time  necessary  for  undertaking  any  effective  countermeasures,  this 
curtain  should  extend  over  an  additional  several  hundred  miles. 

Naturally,  this  system  cannot  be  applied  in  smaller  seas, 
and  smaller  countries  with  more  modest  possibilities  and  a  differ¬ 
ent  geographical  situation  cannot  use  this  type  of  protection 
against  a  sudden  attack  of  the  enemy.  But  the  principle  "to  detect 
the  ABC  danger  as  early  as  possible  and  to  report  it  as  soon  as 
possible"  has  become  the  goal  toward  which  everybody  is  striving 
according  to  the  respective  conditions  and  possibilities.  In 
order  to  realise  this  objective,  it  is  very  important  that  obser¬ 
vations  be  carried  out  in  an  organized  and  planned  fashion,  by  all 
units,  continually,  day  iand  night,  in  all  combat  situations,  by 
all  available  means,  along  the  entire  width  and  greatest  possible 
depth  of  the  sea  front.  Since  the  possibilities  for  extending 
the  range  farther  out  from  the  coast  are  limited  in  Smaller  seas, 
it  Is  necessary  to  seek  additional  ways  and  means  of  avoiding  a 
sudden  attack.  These  are,  for  instance,  a  greater  readiness  of  the 
ships,  dispersion,  use  of  natural  shelters  where  possible,  depend¬ 
ing  on  geographical  conditions,  building  the  least  profitable 
targets  (which  is  accomplished  by  byilding  smaller  warships),  etc. 

The  principle  of  quick  concentration  and  deconcentration, 
which  is  applied  by  all  navies  in  the  world,  is  closely  related 
to  and  dependent  on  the  detection  and  reporting  service.  Owing 
to  their  speed  and  great  maneuvering  space,  warships  have  excellent 
possibilities  for  fulfilling  these  requirements.  However,  disper¬ 
sion  of  ships  in  case  of  ABC  alarm  is  possible  only  if  the  ABC  ob¬ 
servation  and  reporting  service  functions  so  that  it  will  protect 
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against  sudden  ABC  attack,  leaving  sufficient  time  fran  the  moment 
of  detection  of  the  enemy' until  his  approach  for  the  re-arrangement 
of  ships  from  a  congested  to  an  antiatcmic  formation.  When  ships 
are  in  the  harbor  or  at  anchor,  the  situatiori  is  different  from 

the  situation  when  sailing.  In  the  former  case,  much  more  time  is 

needed  for  dispersion.  Among  other  things,  the  time  needed  depends 
on  the,  number  of  ships  in  the  harbor,  their  s\ze,  readiness  for  ; 
sailing,  and  maneuvering  space  in  the  harbor.  In  the  other  case, 
when  the  ships  are  at  sea,  they  only  need  to  change  their  for¬ 
mation  in  order  to  avoid  the  atomic  attack.  In  this  situation, — 
the  size  and  type , of  the  ships  and  their  assignment  have  a  definite 
influence;  therefore,  when  discussing  this  problem,  we  must  differ¬ 
entiate  large  naval  units  (such  as  aircraft-carrier  groups,  x-jhich 
require  a  special  fom  of  dispersion)  from  small  units  which,  due 
to  the  size  of  ships  and  assignments,  have  a  better  chance  of  sur¬ 
viving.  .  ‘  .'.V.'  ”  ,  ' 

All  navies  are  devoting  much  attention  to  the  A3C  defense 
of  ships  and  crews. ,  As  a  result,  an  increasingly  large  number  of 
low  ships , with  rounded  surfaces  without  sharp  edges  and  high super¬ 
structure  are  being  built  in  order  to  resist  as  much  as  possible 
the  air  shock  of  an  atomic  explosion.  Special  attention  is  given 
to  the  strength  and  compactness  of  the  ship’s  construction,  its 
streamlined  form,  and  the  reinforcement  of  all  parts . sensitive  to 
air  or  underwater  shock.  Refractory  material  and  paint  which  are 
us ed iincr ea singly  reduce  the  danger  of  heat  radiation  in  an  atomic 
explosion,  and  the  possibility  of  a  fire.  Hermtic  sealing  of  the 
ship’s  compartments  and,  the  construction  of  ”gas  citadels”  with 
internal  communication  between  all  important  departments  of  the  ship, 
the  regeneration  of  air  and  the  automation  of  controlling  the  ship 
from  the  inside,  and  especially  the  automation  of  the  control  of 
engines  which  cannot  run  without  external  air,  have  made  the  ship 
a  safe  enough  collective  shelter  for  the  crew.  The  rooms  inside 
a  ship  offer  reliable  protection  for  the  crew  against  war  poison 
in  the  form  of  drops,  against  the  heat  effect  of  ari  atomic  explo¬ 
sion,  and,  depending  on  the  construction  of  the  ship,  distance, 
type,  and  force  of  the  atomic  explosion,  against  air  shock  and 
partially  against  radioactive  radiation.  If  the  rooms  within  the 
ship  are  hermetically  sealed,  they  afford  protection  against  poison 
gases,  solid  and  aerosol  particles  of  war  poisons,  and  biological 
and  radioactive  precipitates  as  well,  '  . 

The  de contamination  of  ships  represents  a  specific  prob¬ 
lem,  It  is  known  that  such  an  extensive  and  complex  task  as  the  ABC 
defense  cannot  be  performed  solely  by  special  ABC  units,  but  all 
military  units  must  be  trained  in  the  basic  and  most  Important  ope¬ 
rations  in  this  respect.  This  is  particularly  important  for  the 
navy,  since  ships  may  be  exposed  to  the  action  of  enemy  ABC  weapons 
on  the  open  sea  far  from  the  bases  and  ABC  defense  units.  The  space 
on  ships  is  too  limited  to  allow  a  sufficient  number  of  sailor  ABC 
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defense  specialists  direct  the  work  on  detection  and  decontamina¬ 
tion  on  shipboard,  and  the  entire  crew  must  be  trained  in  the  par¬ 
tial  decontamination  of  the  ship  within  their  respective  combat 
units.  The  objective  of  thid  partial  decontamination  is  to  eli¬ 
minate  radioactive  particles  or  war  poisons  at  least  to  theextent 
of  not  endangering  those  who  handle  the  ship’s  armament  or  equip- 

The:  complete  decontamination  of  a  ship  is  much  more  dif¬ 
ficult  than  the  decontamination  of  any  other  instrument  ‘ 

Especially  difficult  is  the  internal  decontamination  of  the  engine, 
steam  pipes,  condensers,  evaporators,  and  cooling  installations 
operating  with  sea  water.  In  general,  the  methods  of  ,d®°ontamina- 
tinp’  ships  are  unique,  demanding  special  equipment  and  operation 
which  are  not  applied  in  other  branches  of  .the  armed 
as  sand  blasting,  vacuum  cleaning,'  decontamination  with  overheated 
steam,  fire,  corrosive  chemicals,’  etc,),  which  demand  special  y  _ 
trained  units,  i,e.  teams  of  skilled  shipyard  workers  and  navy  ABC 
defense  specialists,  .  Therefore,  complete  decontamination  of  ships 

is  possible  only  upon  return  to  the  base,  and  often  it  will  be 
more  expedient,  due  to  the  great  amount  of  time  required  and  the 
difficulty  of  the  job,  to  put  the  ship  out  of  commission  until  the 
contamination  recedes  to  a  harmless  degree  by  natural  disintegra¬ 
tion  of  the  radioactive  particles.  .  .  .  ..  o  • 

Since  contaminated  ships  may  represent  a  danger  to  the  men 
in  the  base  units  and  establishments,  they  are  assigned  roadsteads 

at  a  safe  distance  from  the  shore.  . 

Because  the  decontamination  of  the  engine  installations, 
particularly  of  cooling  and  other  installations  which  operate  on 
sea  water,  is  exceedingly  difficult,  contaminated  waters  should 
be  sailed  only  in  exceptional  cases  when  for  any  reason  it  is  n 

Dossible  to  avoid  them.  ,  .  . 

It  has  been  mentioned  that  in  shallow  underwater  explosions 

of  atonic  bombs  the  ships  are  endangered  by  the  subsequent  Pal¬ 
pitation  of  radioactive  particles,  and  at  smaller  distances  also 
by  the  waves  caused  by  this  explosion.  The  height  of  the  waves 
in  the  case  of  a  20  KT  atomic  bomb  is  14  m  at  a  distance  of  600  m, 
seven  meters  at  1,200  m,  and  four  meters  at  2,400  m  fr™  t^®  ^ro 
point.  This  means  that  beyond  the  damaging  distance,  the  waves 
do  not  represent  a  serious  danger.  But  the  subsequent  precipi¬ 
tation  of  radioactive  particles  which  can  be  carried  by  the 
wind  to  a  distance  of  100  ton  or  more  is  a  different  matter.  There¬ 
fore,  the  avoidance  of  the  after-effects  of  an  underwater  atomic 
explosion  is  the  concern  of  the  ABC  defense  also.  'If  the  combat 
situation  on  the  sea  does  not  require  otherwise,  ships  should  go 
against  the  wind  and  in  the  direction  opposite  to  the  place  of  ex- 

plosi  •  ^  ^  a  biological  warfare  attack  by  the  enemy  against 

ships  on  the  sea  is  unlikely,  it  is  possible  indirectly  from  the 
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shore,  either  via  contaminated  insects  and  animals,  or  via  food 
or  drinking  water,  or  by  causing  an  epidemic  among  the  population 
in  the  harbor  cities,  etc.  Therefore,  ships  are  forbidden  to  enter 
harbors  or  to  take  in  supplies  in  places  where  an  epidemic,  a  seat 
of  infectious  disease,  or  a  radiological  or  chemical  contamination 
has  been  reported. 

The  possibility  of  spreading  infection  from  shore  to  ship, 
especially  via  insects  and  animais*  besides  the  greater  danger  of 
a  possible  atomic  explosion,  is  another  reason  why  anchoring  near 
the  shore  should  be  avoided  whenever  possible* 

There  is  no  doubt  that  one  of  the  most  important  measures 
of  the  ABC  defense  on  the  sea  is  the  selection  Of  the  sailing  and 
combat  formations  of  the  ships  and  the  timing  of  their  action. 

The  principle  "March  separately  and  fight  together"  doubt¬ 
lessly  corresponds  best  to  the  requirements  of  modern  warfare. 
However,  in  striving  for  deep  echelons  and  dispersed  formations 
one  must  not  go  into  extremes  and  neglect  the  requirements  of  defense 
against  classical  warfare. 

As  far  as  the  selection  of  the  time  for  action  is  concerned, 
it  is  well  known  that  night  and  adverse  meteorological  conditions 
hamper  ABC  warfare,  and  this  should  be  borne  in  mind. 

One  of  the  more  serious  problems  faced  by  most  navies  is 
the  ABC  defense  of  the  coast  defense  units.  The  solution  of  this 
problem  varies,  depending  on  whether  the  units  in  question  are  with¬ 
in  the  defense  range  of  important  and  profitable  targets  (such  as 
naval  bases,  etc.)  which  would,  therefore,  fall  under  more  compre¬ 
hensive  ABC  protection  with  the  participation  of  a  specialist,  or 
whether  they  are  coast  defense  units  scattered  along  the  coast  and 
on  islands.  The  communication,  command,  and  supply  of  these  units 
have  always  represented  a  problem,  and  now  there  is  the  added  prob¬ 
lem  of  ABC  defense.  Since  it  is  unlikely  that  an  ABC  defense  spe¬ 
cialist  will  arrive  in  time,  even  under  optimum  conditions,  these 
units  must  be  equipped  for  self-defense.  Reliable  and  inexpensive 
measures  are  the  building  of  shelters  for  the  men  and  the  supply, 
of  these  units  with  equipment  for  ABC  detection  and  decontamination 
of  persons  and  material.  Since  the  units  are  stationary,  it  is 
possible  to  build  shelters  and  baths  for  the  men  in  good  time,  and 
the  supply  of  decontamination  equipment  and  reserve  clothes  would 
not  pose  any  particular  problem.  Thus  the  units  would  be  equipped 
for  self-defense  against  ABC  attack  even  better  than  ship’s  crews, 
and  the  work  of  the  ABC  defense  specialists  would  also  be  made 
easier,  as  the  unit  would  have  to  rely  on  them  only  for  the  de¬ 
contamination  of  clothes,  food,  water  and,  in  exceptional  cases, 
of  the  terrain. 
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